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PART ONE 
R A T I O N A L I T Y 
CHAPTER ONE 
R A T I O N A L I T Y AND FRAMEWORKS 
1.1 Reason And Science 
Man has long been supposed distinguished from the animals by his 
reason^; on what reason consists in, there has been something less 
than consensus. There was, though, until quite recently, consensus 
that reason could be seen exercised in science and mathematics in 
a particularly pure and perspicuous way. In recent philosophy of 
science, however, this view has been under strong challenge from 
Kuhn2 and Feyerabend^ and their disciples. Indeed, doubt has 
been cast on the idea that science is fundamentally rational by 
the use of detailed historical research to show that certain key 
scientific changes are not rational. This is supported by general 
arguments as to why such episodes should be expected. The doctrine 
may be called the thesis of incommensurable frameworks. It is a 
somewhat more precise version of the doctrine which has been around 
for some time, underpinning relativism, traceable to Wittgenstein's 
later work^. 
In this essay I propose that work such as that of Kuhn and Feyerabend 
shows not that science is irrational au fond but that the common 
notion of reason is wrong. More specifically, I shall argue for a 
third alternative between an absolutist conception of reason as an 
unchanging and unchangeable Platonic given - which J_s_ refuted by 
Kuhn and Feyerabend - and a stultifying relativism about reason 
which is commonly taken as the only alternative. My thesis will be 
1. cf. Aristotle, (DA), 428^ 23 
2. (SSR), (PSSR) and (RC) 
3. (AM), and a series of earlier articles this book sums up. 
k. cf. Winch (ISS), Wittgenstein (OC, PI) 
t h a t e v o l u t i o n a r y n a t u r a l i s m p r o v i d e s an a c c o u n t o f human r ea son a s 
a f a c u l t y s u b j e c t to c hange , bu t to change wh i ch i s not a r b i t r a r y 
and d i r e c t i o n l e s s . In s h o r t , 1 p r opo se t ha t we c o n c e i v e r a t i o n a l i t y , 
l i k e o t h e r human c h a r a c t e r i s t i c s , as an e v o l u t i o n a r y p r o d u c t and 
p r o c e s s . 
T h i s p o s i t i v e s u g g e s t i o n i s the s u b j e c t o f p a r t 2 o f the e s s a y . In 
p a r t 1 I s h a l l c r i t i c i z e what I take to be the p r e v a i l i n g concep t 
o f r a t i o n a l i t y , l o c a t i n g i t s w e a k n e s s e s in v a r i o u s d i f f e r e n t forms 
o f the a s s u m p t i o n o f r e a s o n ' s u n c h a n g i n g n e s s ; in each ca se I f i n d 
t h a t a c e r t a i n c h a r a c t e r i s t i c l o g i c a l e r r o r i s i n v o l v e d , wh i ch I 
s h a l l dub the U rmut te r f a l l a c y . 
In the f i r s t c h a p t e r I s e t ou t what I take the e s s e n t i a l Kuhn/ 
Feye rabend argument from f rameworks to be. I then c r i t i c i z e the 
s y s t e m a t i c a m b i g u i t y in the concept o f f ramework on w h i c h t h i s 
a rgument depends . In c h a p t e r s 2 and 3 o f p a r t 1, I f u r t h e r c r i t i c i z e 
the n o t i o n o f r ea son w h i c h the argument f rom f rameworks e m p l o y s , in 
i t s imp l i c a t i on s o f the f i x i ty o f c o n c e p t s and the f i x i ty o f l o g i c 
r e s p e c t i v e l y . T h r o u g h o u t t h i s who le d i s c u s s i o n the r o l e o f ru1es 
in r a t i o n a l i t y i s under c o n s i d e r a t i o n . 
A b r i e f c h a r a c t e r i s a t i o n o f my a t t i t u d e in p a r t 1 i s t h i s : the 
r u l e s w h i c h g o v e r n d i s c o u r s e and t hough t can be changed r a t i o n a l l y as 
w e l l as f o l l o w e d . 
1 .2 The a rgument f o r f r amework s and the l o g i c a l co re o f P a r t 1. 
The f o l l o w i n g a rgument i s q u i t e b a s i c to the who le o f p a r t 1 o f t h i s 
e s s a y . 
(A) For an e n t i t y to be r a t i o n a l , i t must be a b l e to g i v e 
r e a s o n s and to a s s e s s r e a s o n s . 
(B) C o n s e q u e n t l y , a p r e r e q u i s i t e o f r e a s o n i s a l i n g u i s t i c 
commun i t y . 
(C) G i v i n g r e a s o n s i n v o l v e s the e x e r c i s e o f c o n c e p t s . 
(D) E x e r c i s i n g c o n c e p t s r e q u i r e s f o l l o w i n g r u l e s . 
(E) A s s e s s i n g r e a s o n s r e q u i r e s the use o f l o g i c . 
(F) U s i n g l o g i c r e q u i r e s f o l 1 o w i ng r u 1 e s . 
(G) Hence, r ea son p r e s u p p o s e s a min imal concep tua l endowment 
and a min imal l o g i c a l competence. 
(H) Reason r e q u i r e s f o l l o w i n g r u l e s . 
I a c c e p t , f o r p r e s e n t p u r p o s e s , a l l o f t h i s a r gument , a l t h o u g h many 
r e s e r v a t i o n s a r e in o r d e r . 
A and B depend upon s ometh i n g l i k e the p r i v a t e l anguage a rgument , o f 
w h i c h I am n o t t o t a l l y c o n v i n c e d ; bu t p a r t 2 w i l l make such doub t s 
i r r e l e v a n t to my main p o i n t s . 
C and D a r e o n l y as a c c e p t a b l e as the c o n t e n t g i v e n to the n o t i o n s 
o f ' c o n c e p t ' and ' r u l e ' - w h i c h w i l l be d i s c u s s e d in d e t a i l be low. 
E and F a r e o n l y a s a c c e p t a b l e as the n o t i o n o f l o g i c i n v o l v e d , and 
t h i s w i l l be d i s c u s s e d in c h a p t e r 3 -
N o n e t h e l e s s , I a c c e p t the c o n c l u s i o n H. But a fundamenta l p o i n t , 
w h i c h c o n s t i t u t e s the l o g i c a l co re o f p a r t one o f t h i s e s s a y i s t h a t 
t h i s a rgument does not commit us to a c c e p t i n g t h a t r ea son p r e s u p p o s e s 
e i t h e r some s p e c i f i c s e t o f i n e l u c t a b l e c o n c e p t s , o r some s p e c i f i c 
u n a v o i d a b l e l o g i c a l a p p a r a t u s , o r some p a r t i c u l a r r u l e s . 
To t r e a t t he se p o i n t s t o g e t h e r , a l t h o u g h i t seems u n e x c e p t i o n a b l e to 
a s s e r t t h a t 
(1) " X e x e r c i s e s r a t i o n a l i t y a t t ime T " e n t a i l s 
" t h e r e a r e c e r t a i n r u l e s ( c o n c e p t s , l o g i c ) to wh ich X adhe re s 
a t t ime T " 
i t does no t seem to be t r u e , and in any ca se i t c e r t a i n l y does not 
f o l l o w from ( 1 ) , t ha t 
(2) " t h e r e a r e c e r t a i n r u l e s (R) ( c o n c e p t s C, l o g i c L) such t ha t i f 
X e x e r c i s e s r a t i o n a l i t y a t t ime T, X adhe re s to R (C , L ) a t t ime T " . 
To s u p p o s e t h a t (2) f o l l o w s f rom ( l ) i s to commit a l o g i c a l f a l l a c y , 
w h i c h I c a l l the U rmut te r f a l l a c y , f o r i t s form i s t ha t o f t h i s 
i n f e r e n c e : 
" E v e r y o n e has some mothe r , t h e r e f o r e , someone i s the mother o f a l l " 
I t i s as though one were to a r g u e f rom the undoubted t r u t h o f 
(3) " X e x e r c i s e s h i s arms a t T " e n t a i l s 
" t h e r e a r e c e l l s w h i c h X c o n t a i n s a t T " 
( t he c e l l s compose X ' s arms) 
to the undoubted f a l s i t y o f 
(h) " T h e r e a r e c e r t a i n c e l l s C s u ch t ha t i f X e x e r c i s e s h i s arms a t T , 
X c o n t a i n s C a t T " 
f o r we a r e not a l l one o r g a n i s m ! 
The a r g u m e n t 
(R (x,t) iVc) (A (x,t,c,) ) 
^ (Vc) (R (x,t) A (x,t,c,) 
is i n v a l i d 
H a l f of my aim in part 1 is to s u g g e s t that a c o n c e p t i o n of reason 
w h i c h is p r e v a l e n t a n d u n d e r l i e s a h o r r i f i e d reaction to Kuhn & 
F e y e r a b e n d , c o m m i t s this f a l l a c y . The o t h e r h a l f is to o p p o s e the 
o p p o s i t e e r r o r , w h i c h is to e s p o u s e this d e n i a l , w h i l e s i m u l t a n e o u s l y 
d e n y i n g that it can be true that 
(5) " A t T , X has c o n c e p t s C , and logic L , at V - , l a t e r , X has 
c o n c e p t s C2 and logic / C 2 , l-\ i- L2 
y e t X p r o c e e d e d r a t i o n a l l y from to T to T'%" 
The i n t e r m e d i a t e thesis w h i c h can a s s u r e us of the truth 
( s o m e t i m e s ) of (5) is 
(6) T h e r e are concepts and logic C ^ , L^ w h i c h X had from to T to T" 
i n c l u s i v e . 
B u t (6) does n o t commit us to (2). 
1 . 3 The K u h n / P o p p e r d i s p u t e 
In " N o r m a l S c i e n c e and its D a n g e r s " ^ , P o p p e r d e c l a r e s that the 
f u n d a m e n t a l d i f f e r e n c e b e t w e e n him and Kuhn concerns the " l o g i c a l 
thesis" (sic) that 
" r a t i o n a l i t y d e p e n d s upon s o m e t h i n g like a common language 
and a common set of a s s u m p t i o n s " . ^ 
5 . in (CGK) p.56 
6 . ibid p . 5 6 . I r o n i c a l l y , Kuhn a c c u s e s P o p p e r of the same : (CGK) p.23^! 
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Popper d e c l a r e s t h i s to be a m i s t a k e , f o r 
"we a r e p r i s o n e r s c augh t in the f ramework o f ou r t h e o r i e s 
( o n l y ) in a P i c k w i c k i a n s e n s e ; i f we t r y we can b reak ou t 
o f o u r f ramework a t any t ime . . . the c e n t r a l p o i n t i s t ha t a 
c r i t i c a l d i s c u s s i o n and a c ompa r i s on o f the v a r i o u s f rameworks 
i s a lway s p o s s i b l e . . 
Kuhn does not a c c e p t t h i s : 
" i f f rameworks a r e the p r e r e q u i s i t e o f r e s e a r c h , t h e i r g r i p on 
the mind i s not mere l y ' P i c k w i c k i a n ' . . . to be s i m u l t a n e o u s l y 
e s s e n t i a l and f r e e l y d i s p e n s a b l e i s v e r y n e a r l y a c o n t r a d i c t i o n 
in te rms . My c r i t i c s become i n c o h e r e n t when they embrace i t . " ^ 
T h i s p a s s a g e e n s h r i n e s a v e r s i o n o f the c h a r a c t e r i s t i c e r r o r c a l l e d 
the U rmut te r f a l l a c y . Kuhn i s i m p l i c i t l y u s i n g the p h r a s e s 
" s i m u l t a n e o u s l y e s s e n t i a l " and " f r e e l y d i s p e n s a b l e " to r e f e r to some 
d e f i n i t e un i que f ramework. The P o p p e r i a n p o i n t i s t ha t a l t h o u g h some 
f ramework must be employed a t any g i v e n p o i n t in time by a s p e c i f i c 
t h i n k e r , no s p e c i f i c f ramework i s e s s e n t i a l - each i s f r e e l y d i s p e n s a b l e 
Feye rabend a l s o r e j e c t s P o p p e r ' s v i ews : in d e f e n d i n g h i s t h e s i s t ha t 
" t h e r e a r e f rameworks o f t hough t wh i ch a re i ncommensu rab1e " . ^ 
he r e j e c t s the c l a i m o f Popper I quoted above by a s s e r t i n g t h a t 
t r a n s l a t i o n s i n t o a common l anguage to conduct the d i s c u s s i o n a l w a y s 
" d o v i o l e n c e " to one l anguage c o n c e r n e d . ^ ^ 
7. i b i d p. 56. 
8. i b i d p. 2k2. 
9. (AM) p . 2 7 0 . 
10. i b i d p . 2 7 2 , n . 1 3 0 
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The supposed f o r c e o f the c l a im that s c i e n t i f i c thought must depend on 
a framework may be that i t e x p l a i n s the normat ive cha rac te r o f the 
t hough t , the unan im i t y among the competent, in terms o f l o g i c a l 
compuls i on . 
Thus the i n f e r e n c e , 
( i ) theory A i s s i m p l e r than theory B 
( i i ) the s i m p l e r of two t h e o r i e s i s p r e f e r a b l e to the o the r 
s o ( i i i ) A i s p r e f e r a b l e to B 
i s v a l i d , so that anyone accep t i ng the premises must accept the 
c o n c l u s i o n . Thus, a shared framework i nc ludes shared r u l e s , which 
c on t r o l i n f e rence - l o g i c a l r u l e s . Kuhn seems to have t h i s in mind, 
f o r he speaks thus of cases when the compuls ive unan imi ty i s l a c k i n g : -
" o n l y i f the two ( d i s p u t a n t s ) d i s c o v e r . . . that they d i f f e r 
about the meaning o r a p p l i c a b i l i t y of a s t i p u l a t e d r u l e , 
that t h e i r p r i o r agreement does not s u f f i c e f o r p roo f , does 
the e n s u i n g debate resemble what i n e v i t a b l y occur s in 
s c i e n c e . " ^ ^ 
however , 
"What 1 am deny ing i s n e i t h e r the e x i s t e n c e of good reasons 
nor that these reasons are o f the s o r t u s u a l l y d e s c r i b e d . 
I am, however, i n s i s t i n g that such reasons c o n s t i t u t e v a l ue s 
to be used in making cho i ce s r a the r than r u l e s of c ho i ce . 
11. (CGK) p . 2 6 1 
12. i b i d . Note tha t Kuhn i s not here r a i s i n g the q u e s t i o n o f the 
r e v i s a b i l i t y o f l o g i c : i t i s not the i n fe rence but the premises 
which i s in d i s p u t e . 
12 
Kuhn is here attempting to deny that he regards "deep" theory-choice 
as irrational, by cal1 ing the application of values like simplicity, 
"giving reasons". He clearly implies that most compelling reasons are 
ru1es, specifically rules of c h o i c e . 
At this point Kuhn seems to be identifying all rules with Jogical rules, 
yet e l s e w h e r e ^ 3 he allows for at least four kinds. The point seems to 
be that the kind of debate he is concerned with is not about the propriety 
of an inference but "about premises".^^ Why rules should not be required 
in such debates is not made clear. Two points must be cleared up here: 
F i r s t l y , what kind or kinds of rules does a framework involve, and 
w h a t are their roles in reasoning? Secondly, how far does rationality 
depend on different kinds of rules and their interplay? These matters 
will be discussed below in chapter 2 . 
The absence of shared rules, to which Kuhn is pointing in the last 
quotation is also one of Feyerabend's major claims: 
"There is not a single rule that remains valid under all 
ci rcumstances ..."^5 
"None of the methods which C a r n a p , Hempel, Nagel, Popper or even 
Lakatos w a n t to use for rationalizing scientific changes can be 
applied ... what remains are our subjective w i s h e s " ^ ^ 
This claim is directly opposed to the professed aim of Lakatos, which 
is just to find 
13. (PSSR) , P.39ff. 
]k. (SSR) P.^0 e t . seq, 
15. (AM) p . 2 1 3 . 
16. ibid. p.285 
13 
" u n i v e r s a l d e m a r c a t i o n c r i t e r i a . . . ( s o t h a t ) a l l major 
change s in s c i e n c e can be e x p l a i n e d u s i n g the same s i n g l e 
c r i t e r i o n o f s c i e n t i f i c m e r i t . . . the methodo logy o f s c i e n t i f i c 
r e s e a r c h p rog rams i s a new d e m a r c a t i o n a 1 i s t methodo logy ( i . e . 
a un i v e r s a ] d e f i n i t i o n o f p r o g r e s s ) . . 7 
My p o s i t i o n i s somewhere between the se two : I a g ree w i t h Feyerabend 
t ha t t h e r e i s no u n i v e r s a l r u l e , but I a l s o a g ree w i t h L a k a t o s ' a im 
i n s o f a r as i t can be a c h i e v e d : namely , in r a t i o n a l i z i n g s c i e n t i f i c 
change . There i s a fundamenta l d i f f e r e n c e in s e e k i n g a r u l e to cove r 
a l l known c a s e s ( t h i s can a lway s be done s i n c e they a re f i n i t e l y many, 
though an i n t e r e s t i ng one may be ha rd to f i n d ) , and in s e e k i n g a r u l e 
to c o v e r a l l p o s s i b l e c a s e s . The l a t t e r I do not t h i n k p o s s i b l e : i f 
i t c o u l d be f ound , i t wou ld l e g i s l a t e f o r f u t u r e s c i e n c e in an 
a b s o l u t e way. B u t , I s h a l l a r gue be low, e v e r y r u l e i s r e v i s a b l e 
(ch . 3 ) . 
E v e n t u a l l y I s h a l l be a g r e e i n g much more w i t h Kuhn than S^^y'ihi 
( t he fo rmer h a v i n g m u t i l a t e d , a t l e a s t , h i s o r i g i n a l p o s i t i o n by a 
t hou sand q u a l i f i c a t i o n s ) , bu t a t the p r e s e n t p o i n t I w i l l t r e a t them 
as p r o p o u n d i n g the same a rgument , wh i ch I s h a l l s h o r t l y s e t o u t . 
The t r o u b l e w i t h K u h n ' s p o s i t i o n i s t h a t even though he c a l 1 s the 
p r o c e s s o f p a r a d i g m - c h a n g e r a t i o n a l , h i s c h a r a c t e r i z a t i o n i s s o 
weak t h a t he can g i v e no^ c o n t e n t to the idea t h a t p r o g r e s s r e a l l y 
o c c u r s t h r o u g h r e v o l u t i o n s (beyond the r e w r i t i n g o f h i s t o r y by the 
v i c t o r s ) . T h i s s i m p l y i g n o r e s the f a c t t ha t a l t h o u g h , as i s becoming 
v e r y w e l l - k n o w n , N e w t o n ' s t h e o r y c o n t r a d i c t s G a l i l e o ' s , i t remains 
the c a s e ( a s , in e f f e c t . Popper p o i n t e d o u t in the same a r t i c l e l ^ 
in w h i c h the c o n t r a d i c t i o n was f i r s t b r o u g h t o u t ) , t h a t the r e l a t i o n 
17. L a k a t o s , (LZ) pp. 36^*, 368. 
18. Poppe r , (AS) 
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between them i s a s y m m e t r i c - N e w t o n ' s e x p l a i n s why G a l i l e o ' s i s w r o n g , 
b u t G a l i l e o ' s does n o t e x p l a i n why N e w t o n ' s i s . T h i s i s p r o g r e s s , 
t h i s does make i t r a t i o n a l in a s t r o n g e r s e n s e than Kuhn a d m i t s , 
f o r p r e f e r r i n g the Newton ian t h e o r y t o the G a l i l e a n . 
1 T h e Argument From Frameworks 
I take the a rgument j o i n t l y p r o p o s e d by Kuhn and Feye rabend to be t h i s : -
( P l ) There a r e g e n u i n e l y d i f f e r e n t f r amewo rk s . ( p r e m i s e ) 
(P2) A r a t i o n a l d e c i s i o n r e q u i r e s the use o f r u l e s . ( p r e m i s e ) 
(P3) The employment o f r u l e s must be p a r t o f the employment o f a 
f r amework . ( p r e m i s e ) 
From (P2) and (P3) i s deduced 
(C4) Any r a t i o n a l d e c i s i o n i s made e m p l o y i n g a f ramework. 
From (C4) and the p r e m i s e ( P l ) i t f o l l o w s t ha t 
(C5) G i v i n g up one f ramework f o r a g e n u i n e l y d i f f e r e n t one cannot 
be a r a t i o n a l d e c i s i o n . 
T h i s g e n e r a l r e l a t i v i s t i c t h e s i s i s a p p l i e d to the ca se o f s c i e n c e thu s 
(P6) For some ( " d e e p " ) s c i e n t i f i c t h e o r i e s , a c c e p t a n c e commits one 
t o some s p e c i f i c f r amework . ( p r e m i s e ) 
(P7) The f r amework s i n v o l v e d by some p a i r s o f s u ch t h e o r i e s wh i ch a r e 
in the r e l a t i o n o f r e p l a c e d and r e p l a c i n g t h e o r i e s , a r e 
g e n u i n e l y d i f f e r e n t . ( p r e m i s e ) 
( I c a l l s u c h a p a i r a s u c c e s s i o n p a i r ) 
From (P6) and (P7) we may deduce 
I J 
(C8) F o r some s u c c e s s i o n p a i r s o f t h e o r i e s , c h o i c e between them 
i n v o l v e s g i v i n g up one f ramework f o r a g e n u i n e l y d i f f e r e n t one . 
(C8) now comb ines w i t h the t h e s i s (C5) to y i e l d 
(C9) The c h o i c e between some s u c c e s s i o n p a i r s o f t h e o r i e s i s no t 
r a t i o n a 1 . 
I a c c e p t p r e m i s s e s (P2) and (P3) , and a q u a l i f i e d ( P l ) 
- q u a l i f i e d a s to the mean ing o f " g e n u i n e l y d i f f e r e n t " , 
w h i c h I examine be l ow. I do no t a c c e p t (C5) howeve r , and I s h a l l 
a r g u e a g a i n s t i t t h u s : t h e r e a r e two s e n s e s in w h i c h ' f r a m e w o r k ' 
may be u sed in t h i s a r gumen t , wh i ch I w i l l s p e l l ou t in 1 , 4 , a ' p a r t i a l 
and a ' t o t a 1 ' s e n s e . 
I f the ' p a r t i a l ' s e n s e i s meant, (C5) does no t f o l l o w f rom ( P l ) and 
( C 4 ) ; i f the ' t o t a l ' s e n s e i s meant, then ( P i ) i s f a l s e and (C5) i s 
n u g a t o r y - what i t c a l l s i r r a t i o n a l can neve r happen! 
My f u r t h e r a rgument a g a i n s t (C9) c o n s i s t s in p o i n t i n g o u t t h a t f o r (P6) 
to be t r u e , the ' p a r t i a l ' s e n s e o f ' f r a m e w o r k ' must be u s e d ; but in 
t h i s s e n s e o f ' f r a m e w o r k ' (P7) i s f a l s e . 
M o r e o v e r , the s e cond p r e m i s e w i l l be c l o s e l y examined i n c h a p t e r two. 
The t r u t h o f (2) w i l l then be seen to be dependent on a c o n s t r u a l 
w h i c h r e q u i r e s a ' p a r t i a l ' n o t i o n o f f ramework . The p r em i s e (3) 
i s d i s c u s s e d In the n e x t s e c t i o n o f t h i s c h a p t e r , a s a r e p r e m i s s e s 
(6 ) and ( 7 ) . in c h a p t e r 3 I s h a l l d i s c u s s a t h e s i s w h i c h must be 
t r u e i f (1) i s to be t r u e on the ' t o t a l ' i n t e r p r e t a t i o n o f f ramework -
the f i x i t y o f l o g i c - and f i n d I t w a n t i n g . Tha t I s , I s h a l l a r gue 
t h a t l o g i c i s r e v l s e a b l e , and s o t h e r e a r e d i f f e r e n t f r amework s , 
a l l r i g h t , bu t n o t " g e n u i n e l y " d i f f e r e n t - f o r t h e r e canno t be 
" g e n u i n e l y " d i f f e r e n t l o g i c s f o r them. 
l b 
1 -5 The N o t i o n Of Framework 
J u s t what i s a f r amework , howeve r ? There a r e many more o r l e s s 
s i m i l a r n o t i o n s a b r o a d w h i c h m i gh t be meant . F o r m - o f - 1 i f e J 9 
s y s t e m o f a b s o l u t e p r e s u p p o s i t i o n s , ^ ^ parad igm^^ ( i n one s e n s e ! ) , 
the t a c i t d i m e n s i o n 2 2 ^ c o n c e p t u a l scheme^B and s o on and o n . They 
a l l d e r i v e f rom K a n t ' s a p r i o r i e l emen t s o f e x p e r i e n c e by some k i n d 
o f r e l a t i v i s a t i o n . 
The c l e a r e s t e x p o s i t i o n o f such a n o t i o n i s K o r n e r ' s 2 ^ , under the 
name c a t e g o r i a l f r amework , and i t i s a l s o the most e x p l i c i t l y K a n t i a n , 
The u n d e r l y i n g t h e s i s , f o r w h i c h K o r n e r does no t argue, i s the t h e s i s 
(G) o f 1.2, t ha t r e a s o n e n t a i l s a min imal c o n c e p t u a l endowment and a 
m in ima l l o g i c a l competence. 
K o r n e r ' s e x p l i c a t i o n o f (G) i s t h i s : a l l t h i n k i n g r e q u i r e s a 
c l a s s i f i c a t i o n i n t o maximal k i n d s , and t h i s a n a l y s e s ou t to a s e t 
o f c o n c e p t s a r t i c u l a t e d by c e r t a i n p r i n c i p l e s , c o n s t i t u t i v e and 
i n d i v i d u a t i v e . S i n c e t he s e take the form o f l o g i c a l r e l a t i o n s 
between c o n c e p t s , m a i n l y e n t a i l m e n t and d i s j u n c t i o n , c l e a r l y some 
l o g i c a l p r i n c i p l e s , a t l e a s t s u f f i c i e n t to c h a r a c t e r i s e what i s to 
c oun t as e n t a i l m e n t o r d i s j u n c t i o n , a r e a l s o r e q u i r e d . 
K o r n e r i s r a t h e r vague abou t what c oun t s a s a l o g i c , g i v i n g the 
i m p r e s s i o n t h a t a l o g i c may be i d e n t i f i e d by ( p e r h a p s even w i t h ) a 
c a l c u l u s w h i c h can r e p r e s e n t i t . T h i s somewhat na r r ow c o n c e p t i o n o f 
l o g i c , a s the m in ima l r e q u i r e m e n t f o r c h a r a c t e r i z i n g the l o g i c a l 
c o n c e p t s u s e d , i s d i s c u s s e d be low in Chap te r 3. 
19. W i t t g e n s t e i n ( P l ) , (OC) 2 3 . D a v i d s o n ( V I C S ) 
20 . C o l l i n g w o o d (EM) 2k. K o r n e r , (CF) 
21 . Kuhn ( S SR ) 25 . B e n n e t t , (R) 
2 2 . P o l a n y i (PK) 
Now the main p rob lem about f rameworks f o r p r e s e n t p u r p o s e s i s , 
a r e they t o t a l ? That i s , a re they a 11 -encompas s i n g - i s e v e r y t h i n g 
g r i s t to t h e i r m i l l ? T h i s i s no t a way o f b e g g i n g the q u e s t i o n , a 
way o f e l i m i n a t i n g the s uppo sed i m p o s s i b i l i t y o f t a l k i n g about 
p h l o g i s t o n in a t o m i c te rms ; r a t h e r I am r a i s i n g the q u e s t i o n 
whethe r a tom ic terms p u r p o r t to t r e a t o f dreams o r p r o p o s i t i o n s , 
s i n s o r human r i g h t s . 
K o r n e r ' s c oncep t o f a c a t e g o r i z a t i o n i s c l e a r l y meant to be t o t a l 
in t h i s way, f o r he s a y s " t h e n o t i o n s o f an o b j e c t and o f a 
c h a r a c t e r i s t i c canno t be d e f i n e d I ndependen t1y " 26 and " i t w i l l be 
c o n v e n i e n t to r e s e r v e the term ' c a t e g o r i z a t i o n ' f o r the h i g h e r l e v e l s 
o f a t o t a l c l a s s i f i c a t i o n . " 2 7 
On t h i s n o t i o n , e v e r y o b j e c t wh i ch the u se r o f a framework " d i s c e r n s " , 
( K o r n e r ' s te rm,) must f a l l i n t o one o f the maximal k i n d s o f the 
c a t e g o r i z a t i on . 
Let us t ake i t f o r p r e s e n t p u r p o s e s tha t a t o t a l c l a s s i f i c a t i o n i s 
one s uch t h a t a n y t h i n g i t s u s e r d i s c e r n s i s in some c l a s s (pe rhaps 
more than o n e ) ; l e t the t e s t o f d i s c e r n m e n t be the p o s s i b i l i t y o f 
l i n g u i s t i c r e f e r e n c e . Then a c a t e g o r i z a t i o n in K o r n e r ' s s en se must 
be r e f e r e n t i a 11y comple te . Let us c a l l the c o n s t r a i n t s on a 
p e r s o n ' s d i s c o u r s e beyond t h i s the l o g i c a l competence o f t ha t p e r s o n . 
Then I s h a l l s a y t ha t a f ramework i s d i a 1 e c t i c a ] 1 y complete i f i t 
e n t a i l s the l o g i c a l competence o f the pe r s on in q u e s t i o n . So we 
s h a l l s a y t h a t a f ramework w h i c h someone i s u s i n g i s complete i f i t i s 
bo th r e f e r e n t i a l 1 y and d i a l e c t i c a l l y comp le te . I t i s then the 
26 . K o r n e r , (CF) , p. 1 
2 7 . i b i d . p . ^ . The a p p a r e n t weaken i ng to " a l l o b j e c t s o r a l l o b j e c t s o f 
a n a t u r a l c l a s s " in the next s e n t e n c e r e f e r s to t h e ' s e c o n d a r y p h a s e s ' 
o f the c a t e g o r i z a t i o n . 
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i n d i s p e n s a b l e p a r t of a p e r s o n ' s c o g n i t i v e c o m p e t e n c e . Thus n e i t h e r 
the c o n c e p t " b l u e s k i e s " , n o r P y t h a g o r a s ' t h e o r e m , w o u l d be part of 
m y p r e s e n t f r a m e w o r k , s i n c e they can be r e c o v e r e d f r o m the rest of my 
p r e s e n t c o g n i t i v e c o m p e t e n c e . The f r a m e w o r k is the core remaining 
w h e n s u c h d e p e n d e n t e l e m e n t s a re s t r i p p e d a w a y . The a s s u m p t i o n that 
there is a un ique i d e n t i f i a b l e core w i l l not be c r i t i c i z e d at this 
p o i n t , b u t c f . c h . 3 . 
By a f r a m e w o r k in the p a r t i a l s e n s e , I shall m e a n a s u b s e t of a total 
f r a m e w o r k ; t y p i c a l l y , it w i l l be the f r a m e w o r k o b t a i n e d f r o m a 
p e r s o n ' s c o g n i t i v e c o m p e t e n c e c o n c e r n i n g some d o m a i n of e x p e r i e n c e . 
I s h a l l a r g u e in the next s e c t i o n that a theory is a l w a y s (at m o s t ) 
a p a r t i a l , and not a t o t a l , f r a m e w o r k . 
I.6 The A r g u m e n t A g a i n s t F r a m e w o r k s 
C l e a r l y , any a l l e g e d f r a m e w o r k is e i t h e r total o r p a r t i a l in the 
s e n s e I h a v e i n d i c a t e d . 
I w i 1 1 now g i v e s o m e a r g u m e n t s to show that on e i t h e r i n t e r p r e t a t i o n , 
at least two of the p r e m i s e s in the a r g u m e n t 1.4 are f a l s e . I shall 
d r a w the o b v i o u s c o n c l u s i o n that the c h a r g e of i r r a t i o n a l i t y is, as 
the S c o t s h a v e it, 'not p r o v e n ' . 
(A) F r a m e w o r k s as t o t a l . 
(Al) If f r a m e w o r k s are t o t a l , then (Pl) is f a l s e - at l e a s t , w e 
c o u l d n e v e r be in a p o s i t i o n of h a v i n g e v i d e n c e f o r the truth 
o f it. A p p l y i n g O c k h a m ' s r a z o r then requires its r e j e c t i o n . 
E v i d e n c e f o r (Pl) w o u l d n e e d to be e i t h e r a d e s c r i p t i o n o f two 
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a l l e g e d l y d i f f e r e n t f r a m e w o r k s , In some s t r o n g s e n s e o f 
d i f f e r e n t , o r e l s e phenomena w h i c h c o u l d have no b e t t e r 
e x p l a n a t i o n than one a s s u m i n g the t r u t h o f ( P 1 ) . 
A d e s c r i p t i o n o f two f ramework s w h i c h wou ld be c o m p r e h e n s i b l e 
w o u l d have to i n t e r p r e t one i n t o the o t h e r , o r e l s e b o t h 
i n t o a t h i r d . In the fo rmer c a se they a r e not d i f f e r e n t 
i n any e p i s t e m o l o g i c a l 1 y d a n g e r o u s s e n s e , in the l a t t e r c a se 
they can o n l y be t o t a l i f a l l t h r e e a r e m u t u a l l y i n t e r p r e t a b 1 e , 
w h i c h i s the f o rmer c a se a l l o v e r a g a i n . T h i s di lemma a r i s e s 
f rom the f a c t t h a t the i n t e r p r e t a t i o n o f F^ in F^ must be 
e i t h e r F^ o r a " s u b f r a m e w o r k " o f i t . But the l a t t e r c a se 
i s r u l e d ou t by the ' t o t a l i t y ' r e a d i n g o f f r amework s , s i n c e 
the c l a s s e s o f o b j e c t s i n v o l v e d by F^ but not by the 
i n t e r p r e t a t i o n o f F m u s t be d i s c e r n i b 1 e by an a c c e p t e r o f F-j , 
s i n c e F^ shows how a c o h e r e n t e x t e n s i o n o f F^ c o u l d be 
c o n s t r u c t e d . The same argument a p p l i e s to the o t h e r o f the 
a l l e g e d l y ' d i f f e r e n t ' f r amework s . 
What abou t the o t h e r p o s s i b l e k i n d o f e v i d e n c e , namely p u z z l i n g 
phenomena whose e x p l a n a t i o n r e q u i r e s ( P ] ) ? I t h i n k t h a t t h i s 
r a t h e r v a g u e l y s p e c i f i e d p o s s i b i l i t y must in f a c t succumb to a 
s i m i l a r a r gument . The phenomena in q u e s t i o n wou ld have to 
c o n s i s t in h i g h l y d i v e r g e n t b e h a v i o u r by t y p i c a l members o f the 
d i f f e r e n t g r o u p s o f peop l e in what a r e o s t e n s i b l y i d e n t i c a l 
c i r c u m s t a n c e s . Now t h i s i s an e m p i r i c a l l y we 1 1 - e v i d e n c e d 
phenomenon, and one can c e r t a i n l y deduce t h a t some o f the b e l i e f s 
h e l d by the r e s p e c t i v e t y p i c a l members o f the two g r o u p s must d i f f e r . 
Bu t what must the phenomena be l i k e f o r (P^) to be c o n c l u d e d ? I t wou ld 
s u r e l y be r e q u i r e d t h a t in n £ c i r c u m s t a n c e s o s t e n s i b l y the same, 
was the b e h a v i o u r the same. I am q u i t e s u r e t h a t t he re a r e no 
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e t h n o g r a p h i e s to t h a t e f f e c t ; and i f t h e r e a r e , we wou l d have 
t o a s k whe the r t h e r e was any r e a s o n to t h i n k t h a t the more 
m y s t e r i o u s g r o u p c o n s i s t e d o f r a t i o n a l b e i n g s h a v i n g b e l i e f s 
a t a l l . They wou ld p re sumab l y be a p p a r e n t l y human b e i n g s who 
d i d no t e a t when h u n g r y , t a l k about the t h i n g s a r ound them, o r 
have a word f o r 'human b e i n g ' o r ' p e r s o n ' , o r f o r any o f the 
o t h e r o b v i o u s f u r n i t u r e o f the w o r l d common to a l l men. I t 
i s o b v i o u s t h a t t h i s i s j u s t a f a n t a s y , t h a t l a n g u a g e s u sed by 
humans ( o r even nea r -humans ) must have a g r e a t dea l o f s e m a n t i c 
o v e r l a p j u s t becau se o f the I n e v i t a b l e I d e n t i t y o f the more 
mundane a s p e c t s o f e x i s t e n c e ( f o o d , s e x , d e a t h , e t c . ) , c o n s e q u e n t 
upon the phys i o l o g I c a l u n i t y o f mank ind . 
(A2) S t i l l r e g a r d i n g f rameworks a s need i n g to be t o t a l , i t seems t h a t 
(P^) must a l s o be f a l s e . That i s , no t h e o r y I s , o r c o u l d be a 
f ramework , (even In the weak s e n s e t h a t a c c e p t a n c e o f the t h e o r y 
commits one to a s p e c i f i c f r amework ) . 
F i r s t l y , none o f the s t a n d a r d examples can count as a f ramework 
on the t o t a l v i e w . Even F e y e r a b e n d ' s i n s i s t e n c e t h a t t h e r e i s no 
t h e o r y - n e u t r a l o b s e r v a t i o n l anguage c o u n t s a g a i n s t (P^) s i n c e he 
wan t s us to be a l i v e to the way the ' d a t a ' may be t a i n t e d by o l d e r 
I d e o l o g i e s (AM, c h . 5 ) and i n s o f a r not by the t h e o r i e s under 
e x a m i n a t i o n . In the c a se o f the c l a s h between A r i s t o t e l i a n and 
G a l i l e a n p h y s i c s , when f o r example Kuhn^^ i s a l l e g i n g t h a t 
s c i e n t i s t s c o u l d see o n l y a " p e n d u l u m " o r " c o n s t r a i n e d f a l l " , 
h i s own d e s c r i p t i o n I s ' t h e s c i e n t i s t who l o o k s a t a s w i n g i n g 
s t o n e ' w h i c h has to be s u f f i c i e n t l y n e u t r a l t o the t h e o r i e s w h i c h 
2 8 . Kuhn, ( S SR ) p . 1 2 8 . 
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impregna te the p r e v i o u s two p h r a s e s , to a l l o w the r eade r some 
i ndependent a c c e s s t o what he i s t a l k i n g a b o u t . The p o i n t I s q u i t e 
g e n e r a l and m i gh t be connec ted w i t h the argument under A1 t h r o u g h 
the s e l f - d e f e a t i n g c h a r a c t e r o f the a t tempt to d e s c r i b e the a l l e g e d 
c a s e s . 
In f a c t , I t h i n k , no s c i e n t i f i c t heo r y can be a f ramework. Even 
i f we were to g r a n t the r e d u c t i o n i s t t h e s i s , t ha t a l l t h e o r i e s 
( p s y c h o l o g i c a l , e conom ic , e t c . . . . ) w i l l one day be one , even i f we 
g r a n t what i s p a t e n t l y u n t r u e t h a t t ha t t h e o r y w i l l be , s a y , 
e x i s t i n g p h y s i c a l t h e o r y , even then e x i s t i n g p h y s i c a l t h e o r y wou ld 
not count as a f ramework becau se u s e r s o f i t do no t acknow ledge i n t o 
w h i c h maximal k i n d s o f p h y s i c a l t h e o r y f a l l , s a y , dreams ( p h y s i c a l 
o b j e c t o r p r o p e r t y ? ) o r money - p r e c i s e l y becau se the t h e o r e t i c a l 
r e d u c t i o n s w h i c h wou ld a l l o w t h i s do not ye t e x i s t . A d o c t r i n a i r e 
m a t e r i a l i s t m igh t have a dogmat i c a t t i t u d e toward t h i s t h e o r y , 
d e c l a r i n g t ha t atoms a r e atoms and e v e r y t h i n g e l s e i s a p a t t e r n o f 
atoms - but t h i s i s not p a r t o f the t h e o r y , as i s o b v i o u s f rom the 
e x i s t e n c e o f n o n - m a t e r i a l i s t s . In any c a s e , s i n c e t h a t t h e o r y 
d o e s n ' t ment i on dreams o r money o r P y t h a g o r a s ' theorem, a f ramework 
wh i ch d e c l a r e s them to be p a t t e r n s o f atoms must be d i s t i n g u i s h a b l e 
f rom i t ; and the b e l i e f t h a t r e d u c t i o n s a r e p o s s i b l e i s p a t e n t l y 
not p a r t o f the t h e o r y t i l l they a r e a v a i l a b l e . A t h e o r y p l u s a 
c e r t a i n i d e o l o g y abou t i t may be a f r amework , but a d m i t t i n g t h i s 
d i s t i n c t i o n w i l l c l e a r l y undermine ( P 7 ) , f o r i t must a l l o w f o r 
adhe rence t o the t h e o r y w i t h o u t commitment to the i d e o l o g y ( and , 
a f o r t i o r i , the f r amewo r k ) . I w i l l r e t u r n t o t h i s p o i n t , s i n c e the 
a rgument can o n l y be c o n t i n u e d , i f t h i s l i n e i s t a k e n , on a 
p a r t i a l n o t i o n o f f r amework . 
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I am not d e n y i n g that o n e may use the term ' f r a m e w o r k ' In such a w a y 
that o n e m i g h t r e g a r d a t o m i c theory as a f r a m e w o r k . I s i m p l y w i s h to 
d i s t i n g u i s h that use f r o m the use in w h i c h the c a t e g o r i z a t i o n is t o t a l . 
The d i f f e r e n c e is of e x t r e m e i m p o r t a n c e . It is the d i f f e r e n c e 
b e t w e e n a l a n g u a g e and a t h e o r y w h i c h can be s t a t e d in that l a n g u a g e . 
It is o b v i o u s that m a n y t h e o r i e s are n o t l a n g u a g e s ; b u t m a y not 
l a n g u a g e s be t h e o r i e s ? A l a n g u a g e like E n g l i s h w o u l d h a v e to be a 
c o n g e r i e s of t h e o r i e s , being a p r o d u c t of so m a n y d i f f e r e n t c u l t u r a l 
i n f l u e n c e s . But s t i l l , could not the language of some h i g h l y Isolated 
and s o c i a l l y c o m p a c t tribe be a theory? I do not w a n t to c l a i m this 
to be i n c o n c e i v a b l e , but w e can ignore the p o s s i b i l i t y , for two reasons. 
On the one h a n d , none o f the cases w e shall be I n t e r e s t e d in could be 
so d e s c r i b e d . A n d on the o t h e r h a n d , I require of theories s o m e t h i n g 
w e a k e r than e v e n fa 1 s 1 f I a b 1 1 1 t y (though I d e m a n d that of s c i e n t i f1c 
t h e o r i e s ) , n a m e l y r e j e c t a b i 1 1 t y . 
A l a n g u a g e , h o w e v e r , no m a t t e r how m i s l e a d i n g in its m i s t a k e s as f a r 
as terms w i t h no r e f e r e n t ( G o d , e t c . ) and i n a c c u r a t e c l a s s i f i c a t i o n s 
( e . g . stars are p l a n e t s ) are c o n c e r n e d , c a n n o t be r e j e c t e d - though 
it can be i m p r o v e d . The t h e o r i s t m u s t be " o u t s i d e " the t h e o r y In 
a w a y w h i c h o n l y the s u p e r s t i t i o n of the soul could c l a i m f o r the 
s p e a k e r ' s r e l a t i o n to his l a n g u a g e . 
This p o i n t is d i r e c t l y c o n n e c t e d w i t h a n o t h e r , n a m e l y , that it is 
g r e a t l y e x a g g e r a t i n g the s i t u a t i o n to say that (some) new theories 
m u s t be learned like a f i r s t l a n g u a g e w i t h o u t m e d i a t i o n of the old 
(as F e y e r a b e n d c l a i m s on p . 2 9 2 ) . F o r F e y e r a b e n d ' s ^ S o w n d e s c r i p t i o n 
2 9 . ( a m ) , p.81 f f . 
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o f G a l i l e o ' s " p r o p a g a n d i s t m a c h i n a t i o n s " f o r p e r s u a d i n g h i s r e a d e r s to 
r e v i s e t h e i r ' n a t u r a l i n t e r p r e t a t i o n s ' , show t h a t they r e s t on f i r s t 
o b t a i n i n g t h e i r ag reement in c e r t a i n o t h e r c a s e s - in the example 
o f the tower a r g u m e n t , ag reement t h a t " m o t i o n " i s not a l w a y s o b v i o u s . 
Y e t , c o u l d one not l e a r n a t h e o r y ' f r o m s c r a t c h ' ? " T h e i n t e n t i o n 
to s t a r t f rom s c r a t c h , a f t e r a complete removal o f a l l n a t u r a l 
i n t e r p r e t a t i o n s , i s s e l f - d e f e a t i n g " : F e y e r a b e n d ' s r e a s o n f o r t h i s 
remark i s the p s y c h o l o g i c a l i m p o s s i b i l i t y - the p r o c e s s o f removal 
must s t o p b e f o r e i t can be comp le te . And t h i s seems not o n l y s o u n d , 
bu t in d i r e c t c o n f l i c t w i t h the c l a i m s o f p . 272 e t s eq . t h a t some 
t h e o r i e s must be and a r e l e a r n e d ' f r o m s c r a t c h ' . In f a c t t he re i s a 
l o g i c a l r e a s o n f o r v i e w i n g t h i s c l a i m w i t h some s u s p i c i o n , wh i ch 
r e i n f o r c e s the s u g g e s t i o n I make above t h a t a t heo r y and a l anguage 
must be d i s t i n c t . T h i s i s T a r s k i ' s d e m o n s t r a t i o n ^ ^ t h a t no 
c o n s i s t e n t l a nguage can c o n t a i n i t s own s e m a n t i c s : s o , In s o f a r 
as a t h e o r y may be v iewed as a ( f o r m a l ) c o n s i s t e n t l a n g u a g e , j u s t 
t h i s r e q u i r e s a f u r t h e r component o f l a nguage in w h i c h i t s a p p l i c a t i o n 
i s con s i d e r e d . 
T h i s i s no t to s a y t h a t a t h e o r y i s mere l y a l o g i c a l c a l c u l u s o r 
fo rma l s y s t e m . But i t must I t h i n k employ some s u c h ; and the f u r t h e r 
e s s e n t i a l s t a t e m e n t s o f a t h e o r y must be m u t u a l l y a r t i c u l a t e d w i t h one 
a n o t h e r and t ha t fo rma l c o r e , though e x a c t l y what t h i s means i s no t 
y e t q u i t e c l e a r . 
(The Hempe l i an a t tempt a t a s t a t emen t seems to be p e t e r i n g o u t . ) 
30 . I b i d p . 7 6 . 
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N e v e r t h e l e s s , one m i gh t s t i l l hope to make o u t a c a se f o r a l a nguage 
w h i c h was a t h e o r y i f no o t h e r t h e o r i e s o r domains o f a p p l i c a t i o n 
were in q u e s t i o n ( s o t h a t the q u e s t i o n s o f a p p l i c a b i l i t y wou ld be 
s e t t l e d f a u t e de m i e u x ) . I ndeed , j u s t such a s c e n a r i o i s the 
s u b j e c t o f B e n n e t t ' s book Rat i o n a l i ty wh i ch I d i s c u s s in the n e x t 
c h a p t e r . We s h a l l see t h a t the idea i s t e m p o r a l l y ( i n p a r t i c u l a r , 
e v o l u t i o n a r i 1 y ) u n v i a b l e . The re j u s t a r e o t h e r domains and o t h e r 
t h e o r i e s a t hand ; t h i s i s not s i m p l y a c o n v e n i e n t e m p i r i c a l f a c t , 
howeve r , but a l o g i c a l con sequence o f the way the w o r l d i s . Whether 
the w o r l d must be as I t i s I do not v e n t u r e to s a y , 
(B) Frameworks as p a r t i a l 
I f the a rgument o f 1.4 i s t aken w i t h the " p a r t i a l " s e n s e o f " f r a m e w o r k " , 
then t h a t a rgument f a i l s i n two ways : (C5) does not f o l l o w f rom ( P l ) 
and ( C 4 ) ; moreove r the t r u t h o f (P7) can o n l y be m a i n t a i n e d i f a v e r y 
weak s en se o f " g e n u i n e l y d i f f e r e n t " i s meant - and the same i s t r u e 
o f ( P I ) . 
The r e l a t i v i s t c o n c l u s i o n (C5) no l o n g e r f o l l o w s f rom ( P l ) and 
( C 4 ) , on the p a r t i a l n o t i o n o f f r amework , becau se the f a c t t ha t 
some r u l e s and c o n c e p t s must be c a r r i e d t h r ough the change (wh ich 
(P2) r e q u i r e s ) no l o n g e r c o n f l i c t s w i t h the d i f f e r e n t n e s s o f the 
f ramework s b e i n g e x c h a n g e d ; s i n c e f rameworks a r e not t o t a l , what 
we mean by t h e i r b e i n g d i f f e r e n t can o n l y be t ha t they a r e not 
i d e n t i c a l ; i t does no t p r e c l u d e t h e i r p a r t i a l o v e r l a p ( i n r u l e s 
and c o n c e p t s w h i c h s u r v i v e the c h a n g e ) . T h i s p o s s i b i l i t y has 
no t gone e n t i r e l y u n n o t i c e d o f c o u r s e , but i t s f a t a l b e a r i n g on 
the a rgument f rom f rameworks i s o b s c u r e d by the U rmut te r f a l l a c y -
the n o t i o n t h a t becau se the common p a r t need not be (and in g e n e r a l 
w i l l not be) the same f rom ca se to c a s e , c o n s e q u e n t l y no ca se can 
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be a g e n u i n e l y r a t i o n a l d e c i s i o n . But I t h i n k t h a t the onus i s on 
t h o s e who c l a i m tha t t he re must be c e r t a i n s p e c i f i c u b i q u i t o u s 
i n g r e d i e n t s o f r a t i o n a l d e c i s i o n s to p roduce some o f t he se a l l e g e d 
e p i s t e m o l o g i c a l d e s i d e r a t a . Some common s u g g e s t i o n s a r e d i s c u s s e d 
in the nex t two c h a p t e r s - in c hap te r two, i n e l u c t a b l e c o n c e p t s , in 
c h a p t e r t h r e e , s uppo sed l o g i c a l n e c e s s i t i e s such as the law o f the 
exc1uded m i d d l e . 
I f we take f rameworks as p a r t i a l , we must a l l o w the p o s s i b i l i t y o f 
two f rameworks w h i c h have no o v e r l a p a t a l l . They might be f a i r l y 
u s e l e s s , s i n c e they wou ld be l o g i c a l l y as we l l as s e m a n t i c a l l y d i s j o i n t , 
and in p a r t i c u l a r , none o f the f rameworks we a r e i n t e r e s t e d In i s 
s u f f i c i e n t l y l o g i c a l l y modet^to be one o f such a p a i r (cf, c hap te r th ree 
f o r t h i s ) , y e t we may need to c o n s i d e r the p o s s i b i l i t y o f such d i s j o i n t 
f r amework s . Does i t no t remove my o b j e c t i o n to the i n f e r e n c e from 
( P i ) and (C4) to ( C 5 ) ? I t does i ndeed, but a t some c o s t . For 
e i t h e r the f ramework f i r s t employed i s e f f e c t i v e l y t o t a l f o r the h o l d e r , 
o r i t i s n o t . I f i t i s , then the re i s no s en se to the d e s c r i p t i o n tha t 
a change i s made - i t i s a metamorphos i s as r a d i c a l and i n e x p l i c a b l e a s 
t h a t in K a f k a ' s t a l e o f t ha t name. 
I f we app roach c l o s e r t o rea l c a s e s , we f i n d that f rameworks a re never 
e f f e c t i v e l y t o t a l , and the u s e r o f one can a lway s w i e l d a t the same 
time a t l e a s t p a r t o f the armoury o f the o t h e r . 
Even Feye rabend i m p l i c i t l y adm i t s t h i s ; as I have p o i n t e d o u t , in 
e x p o u n d i n g G a l i l e o ' s method o f p e r s u a s i o n (by " p r o p a g a n d i s t m a c h i n a t i o n s " ) , 
he shows t h a t in o r d e r to g e t h i s a u d i t o r ' s to change t h e i r " n a t u r a l 
i n t e r p r e t a t i o n " , G a l i l e o must f i r s t o b t a i n t h e i r agreement - in the 
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tower argument, agreement on the not-always-obvlousness of motion. 
This is already to have them change their framework, albeit very 
slightly. But of just such slight changes, sufficiently accumulated, 
large changes eventually result : for they make way for further changes 
in a direction already present - not in some platonic realm, but 
in the structure of Galileo's own framework, which is clearly the 
richer here - for it includes by correcting it the Aristotelian 
one (just as in the Newton/Galileo case above in 1.3). Motion, 
Galileo would allow, is often obvious, but not always, because ... 
and here follows his whole argument. (And i t an argument, 
Feyerabend notwithstanding.) 
The framework of Galileo's auditors, I said, was changed : clearly 
I must regard frameworks as very mutable to say such a thing. That 
i do, and why, will be the clearer below when I discuss changes such 
as the foregoing in terms of the introduction of referential rules. 
In short, some frameworks (partial sense) may be disjoint and so in 
a suitable sense genuinely different; but frameworks involved by 
a succession pair of theories cannot be : for at the least, the 
successor theory has the resources to discuss what it succeeds 
and i ts fai1ings : and this requires semantic overlap - we cannot 
speak of what is wrong with mediaeval explanations of disease and 
madness without denying some of their ontology. Thus the premise 
(P7), on the partial interpretation of "framework" is true only for 
the weak sense of "genuinely different" (i.e. non-identical), not for 
the strong sense (disjoint) - which is to say, in precisely such 
case as makes the inference required (to (C5)) Invalid. 
27 
I t i s d o u b t l e s s p o i n t s such as these which l i e behind what Kuhn 
and Feyerabend say about i n commensu rab i l i t y in t h e i r more guarded 
moments. For example, Feyerabend says " o n l y s u i t a b l y i n t e r p r e t e d " 
are (some) r i v a l t h e o r i e s incomparable. 
What t h i s means i s that " A r e a l i s t . . . w i l l use ( these t h e o r e t i c a l 
terms) to g ive meaning to o b s e r v a t i o n sentences or e l s e to rep lace 
t h e i r customary i n t e r p r e t a t i o n " . . . 3 2 
Th i s sounds d ange r ou s l y l i k e a c l a im to do what the T a r s k i a n 
theorem r u l e s out ( c f . p.23 above ) . Feye rabend ' s a rgumentat ion 
here i s r e v e a l i n g . F i r s t he say s that the o b j e c t i o n a g a i n s t t h i s 
that " t h e o r e t i c a l terms have no independent i n t e r p r e t a t i o n " 
r e s t s on the idea that 
"new and a b s t r a c t languages cannot be in t roduced in a d i r e c t 
way . . . " 
which he c l a ims i s r e fu ted by the way c h i l d r e n l ea rn t h e i r f i r s t , 
and a n t h r o p o l o g i s t s a p r i m a r i l y unknown, language. 
In n e i t h e r of these ca se s i s the language a b s t r a c t ( e s p e c i a l l y the 
p a r t s l ea rned f i r s t ) ; and f o r the c h i l d the language i s not a 
"new" one in the r e l e v a n t s e n s e . No doubt new and a b s t r a c t concepts 
may be i n t roduced in a d i r e c t way, but in the nature o f the case they 
are i n t r oduced i n to a framework, thereby chang ing i t . They are not 
i n t roduced as a framework r e p l a c i n g the o l d one - as Feyerabend ' s 
own example (o f the tower argument, mentioned above) c l e a r l y 
ev i dences. 
32 . (AM) p.279 
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1.7 I h a v e left s e v e r a l loose e n d s in this c h a p t e r w h i c h d a n g l e from 
the idea of rules g o v e r n i n g d i s c o u r s e - In the a r g u m e n t of 1.2, 
in w h i c h a n e c e s s i t y f o r rules is d e d u c e d f r o m r a t i o n a l i t y ; in 
d i s c u s s i n g K u h n ' s c l a i m that the use of c o n c e p t s like s i m p l i c i t y 
in t h e o r y - c h o i c e is n o t r u l e - g o v e r n e d in 1.3; and the s t a t e m e n t 
of the a r g u m e n t f r o m f r a m e w o r k s in 1 . 4 . The notion of rule is a l s o 
r e q u i r e d f o r the n o t i o n of f r a m e w o r k in 1 . 5 . F i n a l l y in 1.6, the 
a r g u m e n t that G a l i l e o c h a n g e d v e r y s l i g h t l y his a u d i t o r s ' f r a m e w o r k s 
w a s left w i t h a p r o m i s e to e x p a n d on it by d i s c u s s i n g the introduction 
of r e f e r e n t i a l r u l e s . So the next c h a p t e r b e g i n s w i t h a g e n e r a l 
d i s c u s s i o n of r u l e s . 
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CHAPTER TWO 
R A T I O N A L I T Y AND CONCEPTUAL R E V I S I O N 
30 
2.0 Preamble 
Hav ing a concept i s not the same as hav i ng a reason, g e n e r a l l y 
s p e a k i n g , but i t seems that h a v i n g concepts i s the same as hav ing 
rea sons in the sense that o n l y a r a t i o n a l e n t i t y can have concept s , 
and o n l y an e n t i t y wh ich has concepts can have rea sons . (Th i s i s 
not a pa radox . ) I f o n l y we cou ld say j u s t what concepts a r e , 
we cou ld go on to c h a r a c t e r i z e hav i ng them, and end up w i th 
someth ing u s e f u l about r a t i o n a l i t y . T h i s , what concepts a r e , 
i s a n o t o r i o u s l y un so l ved problem of c o u r s e , and we r e a l l y can 
o n l y proceed the o t h e r way - to t r y to c h a r a c t e r i z e " h a v i n g 
c o n c e p t s " w i t h our bare hands , so to speak - hoping t h i s w i l l 
throw some l i g h t on what concepts a r e . O b v i o u s l y we s h a l l get a 
much weaker l i g h t on " h a v i n g r e a s o n s " t h i s way, but i t may s t i l l 
be i l l u m i n a t i n g . The most e n l i g h t e n i n g mode o f t a l k about hav ing 
concepts r e c e n t l y i n t roduced i s t a l k about r u l e s of language. 
As a matter o f e p i s t e m o l o g i c a I c a u t i o n , we must f i r s t say what 
we can about h a v i n g concepts in cases where they are d e f i n i t e l y 
had, be fo re we can hope to deal w i t h more doubt fu l c a s e s . Hence 
the focus o f a t t e n t i o n i s the ev idence of hav ing concepts - to w i t 
l i n g u i s t i c deployment o f them. Late r in t h i s chap te r , I s h a l l say 
someth ing about the dangers o f t a k i n g t h i s too f a r - hav ing a 
concept cannot be c a v a l i e r l y i d e n t i f i e d w i th " u s i n g a word " . (At 
the ve r y l e a s t , the l a t t e r phrase must assume as s u b t l e a sense as 
that o f concept i f such a c l a i m i s to be accepted ) . 
Thus , the ev idence o f h a v i n g reasons i s g i v i n g them : and t h i s 
i n v o l v e s the e x e r c i s e o f c oncep t s . I t has r e c e n t l y been c la imed that 
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the e x e r c i s e o f a c o n c e p t is j u s t f o l l o w i n g a rule : indeed s e v e r a l 
r i t e r s h a v e s u g g e s t e d that rules p r o v i d e the link b e t w e e n c o n c e p t s 
a n d r e a s o n s in p r e c i s e l y this w a y : the rule w h i c h g o v e r n s the 
e x e r c i s e o f a c o n c e p t p r o v i d e s the r e a s o n f o r its u s e . T h i s has 
b e e n a r g u e d e x p l i c i t l y , f o r e x a m p l e , by K o v e s i ^ , a n d m o r e c o n c r e t e l y 
b y B e n n e t t ^ . 
T h e d a n g e r w i t h this line o f t a l k , I s h a l l a r g u e , is that to 
r e g a r d c o n c e p t s as i n d i v i d u a t e d by rules leads n a t u r a l l y to the 
n o t i o n that c o n c e p t s do not c h a n g e . A l l i e d w i t h the s i m i l a r 
n o t i o n that logic d o e s n o t c h a n g e , this in turn leads e a s i l y to 
the c o n v i c t i o n that r e a s o n d o e s n o t c h a n g e . This is p r e c i s e l y w h a t 
I d e n y : r e a s o n is an e v o l u t i o n a r y p r o d u c t , h e n c e an e v o l u t i o n a r y 
p r o c e s s , so i n t r i n s i c a l l y m u t a b l e . P a r t 2 o f this e s s a y is a 
p o s i t i v e d e v e l o p m e n t o f this v i e w . 
In this a n d the n e x t c h a p t e r I w i s h to a r g u e a g a i n s t the two m a i n 
p r o p s o f the c o m m o n p r e j u d i c e that reason is i m m u t a b l e - in this 
c h a p t e r , the f i x i t y o f c o n c e p t s ; in the n e x t , the f i x i t y o f l o g i c . 
T h e m a i n p o i n t o f this c h a p t e r is this : all c o n c e p t s a r e m u t a b l e . 
It is a c o n s e q u e n c e o f this that t h e r e c a n n o t b e i n e l u c t a b l e c o n c e p t s -
c o n c e p t s that a n y r a t i o n a l b e i n g m u s t h a v e . T h i s g i v e s f u r t h e r p o i n t 
to my a r t i c u l a t i n g the U r m u t t e r f a l l a c y - not o n l y is that i n f e r e n c e 
u n s o u n d , b u t its c o n c l u s i o n is f a l s e , at least in its ' c o n c e p t ' 
v e r s i o n . In p o i n t o f fact the t h r e e v e r s i o n s c a n n o t b e s e p a r a t e d , 
a n d the a r g u m e n t in c h a p t e r 3 , that logic is r e v i s e a b l e , a l s o s u p p o r t s 
m y c l a i m in this o n e - if a l l r u l e s a r e r e v i s e a b l e (in Q u i n e ' s s e n s e ) , 
1. K o v e s i , (MN) , c h a p t e r 7 p a s s i m . 
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as I a r gue in Chap te r 3, s o must be concep t s s i n c e they a l l i n v o l v e 
r u l e s . P a r i p a s s u , the argument o f t h i s c h a p t e r s u p p o r t s the c l a i m 
o f the next : f o r i f a l l c oncep t s a re r e v i s a b l e , s o must be in 
p a r t i c u l a r l o g i c a l c o n c e p t s . 
2 . 1 R u l e s o f d i s c o u r s e 
T a l k o f r u l e s was g r e a t l y encou raged by W i t t g e n s t e i n in the E n g l i s h -
s p e a k i n g p h i l o s o p h i c a l w o r l d , but many p h i l o s o p h e r s who use the 
term a re somewhat coy about j u s t what i t means. For example, 
R.M. H a r e ' s Reason and F r e e d o m 3 l ean s on the n o t i o n c o n s i d e r a b l y , 
y e t he d e c l a r e s : 
" I t s u f f i c e s f o r ou r p r e s e n t purpose to say t ha t by ' r u l e s ' 
I do not mean v e r y s i m p l e gene ra l r u l e s wh ich can be 
f o r m u l a t e d in words . . . b u t , r a t h e r , t ha t c o n s i s t e n c y o f 
p r a c t i c e i n the use o f an e x p r e s s i o n wh i ch i s the c o n d i t i o n 
o f i t s i n t e11 i g i b i l i t y " 
T h i s l a u d a b l e r e c o g n i t i o n o f the c o m p l e x i t y o f l i n g u i s t i c p r a c t i c e 
need no t be t i e d to such v a g u e n e s s , however. Hare goes on to 
r e c o g n i s e t ha t the r u l e s " d e t e r m i n i n g mean ing " need not be a l l o f 
the same k i n d . I p r opo se tha t indeed r u l e s o f v a r i o u s d i f f e r e n t 
k i n d s de te rm ine the meaning o f any p a r t i c u l a r word - and, u s u a l l y , 
l o t s o f them. T h i s i s why a ' s i m p l e , g e n e r a l ' f o r m u l a t i o n may not be 
a v a i l a b l e , I s u g g e s t - b u t , I wou ld l i k e to f u r t h e r s u g g e s t , each 
i n d i v i d u a l r u l e i s 
(a) g e n e r a l 
and (b) n o r m a t i v e 
In f a c t , I p r opo se tha t a r u l e i s , p r e c i s e l y , a n o r m a t i v e , g e n e r a l 
i n s c r i p t i o n ( the l a t t e r term I take to i n c l u d e ' a u r a l ' i n s c r i p t i o n s , 
3 . Ha re , (RP) , p . 7 
33 
t h a t i s u t t e r a n c e s ) . A r u l e i s a l i n g u i s t i c I tem, but o f c o u r s e 
what i t r u l e s need no t be l a n g u a g e . The f a v o u r i t e examples o f 
r u l e s in p h i l o s o p h y a re r u l e s o f games. (The p s y c h o l o g y o f t h i s 
f a c t i s i n t e r e s t i n g bu t i r r e l e v a n t h e r e . ) Two r u l e s a re " t h e same" 
i f they d i v i d e up p o s s i b l e c a s e s the same way i n t o c o m p l i a n t s 
and n o n - c o m p l i a n t s . 
(Two f u r t h e r p o i n t s about Hare : i t i s v e r y c l e a r from the t e x t 
t h a t the two marks o f a r u l e I have g i v e n a re what he wants w i t h 
them - t o p r o v i d e h i s ' u n i v e r s a l i z a b i 1 i t y ' and ' p r e s c r i p t i v e n e s s ' 
f o r moral j udgmen t s . A second p o i n t in p a s s i n g : in d i s c u s s i n g 
d i f f e r e n t k i n d s o f term, he p o i n t s ou t t ha t one cannot m i s u se the 
word ' i t ' by a p p l y i n g i t to an o b j e c t to wh i ch i t may not be 
a p p l i e d ( c o n t r a s t r e d ) . Then he s a y s that " F o r t u n a t e l y i t i s 
i r r e l e v a n t to ou r pu rpo se to i n q u i r e i n t o the v e r y d i f f i c u l t q u e s t i o n 
o f what wou ld c o n s t i t u t e a m i s u s e of the word ' i t " . ' 
Hence a r e some examples o f m i s u s e o f " i t " : 
" M o t h e r c a n ' t come, i t ha s a c o l d . " 
"Cows i t mammals . " 
" I have s e ven a p p l e s , but i t i s r a t h e r g r e e n . " 
Of c o u r s e t h e r e a r e l o t s o f o t h e r ways to m i s u s e t h i s word - my 
p o i n t i s t h a t each way i nd i c a t e s a d i f f e r e n t r u l e wh ich i s be i ng 
b r o k e n - i n t he se c a s e s , the r u l e t h a t a p p l i c a t i o n s o f ' i t ' to 
humans a r e i n a p p r o p r i a t e , r u l e s to the e f f e c t t ha t ' i t ' c a n ' t a c t 
a s v e r b , the r u l e t h a t i t s r e f e r e n c e i s to an i n d i v i d u a l . ) 
I t i s q u i t e common to r e c o g n i s e t h a t the r u l e s g o v e r n i n g l i n g u i s t i c 
b e h a v i o u r a r e o f more than one k i n d . P a r t i c u l a r l y common i s 
the d i s t i n c t i o n drawn f o r example by S e a r l e , ^ W h i t e l y , 5 e t . a l . , 
between s y n t a x and s e m a n t i c s (under o t h e r names, u s u a l l y ) . 
S y n t a c t i c a l r u l e s p r o s c r i b e c e r t a i n forms o f u t t e r a n c e as not 
c o u n t i n g as l i n g u i s t i c u n i t s a t a l l , i n the way t ha t the r u l e s o f 
c h e s s r u l e o u t a d i a g o n a l k n i g h t ' s move as not p a r t o f the game 
(example : a s e n t e n c e w i t h o u t a v e r b ) . S eman t i c a l r u l e s c o n s t r a i n 
the s e n s e wh ich can be conveyed by the d i f f e r e n t l i n g u i s t i c u n i t s -
they a r e the r u l e s d e t e r m i n i n g wh i ch o b j e c t s a re r e f e r r e d to by 
w h i c h n o u n s , and s o o n . 
There i s a t h i r d k i n d o f c o n s t r a i n t on what may be s a i d , however , 
w h i c h i s somet imes but not u s u a l l y j o i n e d to these two. Sometimes 
they a r e r e f e r r e d to as p r a g m a t i c , sometimes as d i a l e c t i c a l . None o f 
the terms I know s u f f i c e s because some o f these r u l e s a re l o g i c a l . 
A s i m p l e example i s the r u l e a g a i n s t c o n t r a d i c t i n g o n e s e l f , but not 
o t h e r s . T h i s r u l e wou ld not commonly be c a l l e d l o g i c a l , but perhaps 
d i a 1ect i ca1 . 
A d i f f e r e n t d i s t i n c t i o n wh i ch i s of some importance i s between 
e x p l i c i t and i m p l i c i t r u l e s . In each o f the th ree c a t e g o r i e s o f 
s y n t a c t i c , s e m a n t i c and p r a g m a t i c , there may be examples o f bo th . 
The s y n t a c t i c r u l e o f E n g l i s h , t h a t s e n t e n c e s s h o u l d not end w i t h 
p r e p o s i t i o n s i s f a i r l y e x p l i c i t , t h a t i s , many w e l l - e d u c a t e d s p e a k e r s 
c o u l d quote i t a s a r ea son f o r the way they s peak . Yet o t h e r 
s p e a k e r s can f o l l o w i t , and a l s o e x p r e s s unease about i n f r a c t i o n s 
o f i t , w i t h o u t r e g a r d i n g i t a s a r u l e ( they were never t augh t 
grammar e x p l i c i t l y ) . 
k . S e a r l e , ( S A ) , p . 33 e t . s e q . 
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In the c a se o f s e m a n t i c r u l e s t h i s i s p a r t i c u l a r l y o b v i o u s in the 
q u a l i f i e d c r edence w h i c h peop le g i v e to g e n e r a l i s a t i o n s i n v o l v i n g 
some term - in s o f a r as they a re a c c e p t e d , they c o n s e q u e n t l y and 
s u b s e q u e n t l y e x e r t n o r m a t i v e f o r c e ( the term must be used as i f the 
a c c e p t e d s e n t e n c e i s t r u e ) ; y e t the re i s n o t h i n g wrong w i t h c h a n g i n g 
o n e ' s mind w i t h o u t g i v i n g up the term, i f the g e n e r a l i s a t i o n in 
q u e s t i o n c o n f l i c t s w i t h o t h e r s , o r even w i t h u n f o r m u l a t e d c o n s t r a i n t s 
on u se - t h i s l a t t e r i s v e r y common in the ca se o f terms be i n g g i v e n 
new e x p l i c i t r u l e s v i a s c i e n t i f i c t h e o r i z i n g . 
S i m i l a r l y f o r d i a l e c t i c a l r u l e s , w h i c h a re a lmos t a l l i m p l i c i t ( ve r y 
i m p l i c i t ! ) . V a r i o u s common c h a r g e s o f a r h e t o r i c a l k i n d ( " I r r e l e v a n t ! " , 
" L e a d i n g q u e s t i o n ! " e t c . ) a re pe rhaps c l o s e s t to b e i n g e x p l i c i t f o r 
t h i s c l a s s o f r u l e s . Some peop le can c i t e what wou ld be u s u a l l y 
c a l l e d l o g i c a l r u l e s , s uch as modus ponens . Beyond the lower 
p r e d i c a t e c a l c u l u s , the l a ck o f agreement about wh i ch l o g i c i s r i g h t 
( f o r e xamp le , among modal s y s t e m s ) shows how q u i c k l y the e x p l i c i t n e s s 
t a i 1 s o f f . 
( T h i s d i s c u s s i o n w i l l become more c o n c r e t e in the next s e c t i o n . ) 
I do not i n t e n d to a r g u e he re f o r , but j u s t a c c e p t , the idea that 
someone can f o l l o w a r u l e , indeed a ccep t a r u l e , w i t h o u t knowing i t -
t he re i s no need f o r r u l e s t ha t a re a c cep ted to be e x p l i c i t . But I 
do t h i n k t h a t i f a r u l e i s a c cep ted i t can in p r i n c i p l e be made e x p l i c i t 
e l s e what j u s t i f i e s s a y i n g " a r u l e " i s a c c e p t e d ? T h i s v i e w p o i n t 
w i l l be e x t e n d e d in ch . 3 in t a l k i n g o f the l o g i c someone a c c e p t s . I 
do no t c l a i m t h a t a l l impo r t an t r u l e s o r l o g i c t ha t a re g e n e r a l l y 
a c c e p t e d have y e t been made e x p l i c i t . 
2 . 2 B e n n e t t ' s T h e s i s 
In t h i s s e c t i o n , 1 g i v e d e t a i l e d c o n s i d e r a t i o n to the attempt by 
J ona than B e n n e t t ^ to a n a l y s e the n o t i o n o f r e a s o n , f i r s t l y because 
i t i s one o f the few s u c h e x p l i c i t a t t e m p t s , s e c o n d l y because i t 
f o c u s s e s on the n o t i o n o f f o l l o w i n g r u l e s , and t h i r d l y because i t 
r e s u l t s in j u s t the s t a t i c c o n c e p t i o n o f r ea son wh i ch I r e j e c t . 
B e n n e t t ' s t h e s i s i s t h i s : i t i s n e c e s s a r y and s u f f i c i e n t f o r a 
c o m m u n i t y ' s b e i n g r a t i o n a l , t h a t i t s members have the a b i l i t i t e s 
to make g e n e r a l and " d a t e d " s t a t e m e n t s . J u s t what a " d a t e d " 
s t a t e m e n t i s , i s b e s t e x p l a i n e d by s k e t c h i n g the way he a r r i v e s 
a t t h i s t h e s i s . He d e s c r i b e d f i v e ( h y p o t h e t i c a l ) communi t ie s o f 
bees e x h i b i t i n g s u c c e s s i v e l y more s o p h i s t i c a t e d b e h a v i o u r ; o n l y 
the l a s t o f t h e s e , he c l a i m s , must be r e c o g n i z e d as f u l l y r a t i o n a l , 
the o t h e r f o u r a p p r o a c h i n g s u c c e s s i v e l y c l o s e r to r a t i o n a l i t y , 
bu t f a l 1 i n g s h o r t . 
The f i r s t community c o n s i s t s o f honey -bee s as d e s c r i b e d by Kar l von 
F r i s c h . A bee wh i ch p e r c e i v e s f ood w i l l , on r e t u r n i n g to the h i v e , 
p e r f o r m a dance w h i c h codes i t s l o c a t i o n - the a x i s o f the dance -
p a t t e r n i n d i c a t e s the d i r e c t i o n o f the f o o d , the f r e q u e n c y o f the 
p a t t e r n i t s d i s t a n c e , and s o on . Thus the r e l a t i o n between dance 
and s i t u a t i o n i s one o f c o n c o m i t a n t v a r i a t i o n - the T r a c t a t u s 
model o f l a nguage in f a c t . B e n n e t t , however , d e n i e s t h a t t h i s i s 
l i n g u i s t i c b e h a v i o u r s i n c e i t i s r e g u l a r but not r u l e - g u i d e d . 
For r u l e - g u i d e d b e h a v i o u r , r e p o r t s b r e a k i n g a r u l e must be r e c o g n i z e d 
by the b e e s . So the second ( i m a g i n a r y ) community have ano the r k i n d o f 
d ance , c a l l e d a d e n i a l , w h i c h a bee pe r f o rms i f a r e p o r t ( i . e . dance 
6 . B e n n e t t , ( R ) . 
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of the f i r s t k i n d ) w h i c h it o b s e r v e s , c o n f l i c t s w i t h its p e r c e p t i o n s . 
H o w e v e r , a report a n d its denial do not c o n s t i t u t e a genuine c o n f l i c t , 
s i n c e food m a y d i s a p p e a r in the interim b e t w e e n o b s e r v a t i o n , report 
and c h e c k i n g by a s e c o n d b e e . To deal w i t h t h i s , for the bees in the 
third c o m m u n i t y a report 'says t h a t ' there w a s recently f o o d - e v i d e n c e 
(which m a y be food) at a certain p l a c e . A denial can be c o n s t r u e d as 
the n e g a t i o n of such a report w i t h o u t irrelevance o r m i r a c l e being 
i m p 1 i e d . 
This c o m m u n i t y , B e n n e t t r a t h e r m y s t e r i o u s l y allows (on p.45) "have 
reasons in a m i n i m a l s e n s e " , for there is for them no simple 
c o r r e l a t i o n b e t w e e n a bee's immediate e n v i r o n m e n t and the dance it 
p e r f o r m s - " b e i n g e v i d e n c e for ..." is a complex relation between 
dance and s i t u a t i o n . Yet these bees are not r a t i o n a l , since the 
next c o m m u n i t y , though m o r e s o p h i s t i c a t e d , are n o t . The latter 
may report in b o t h past and p r e s e n t t e n s e , about food o r d a n g e r , 
and can g i v e reasons : that is, a p p e n d to a r e p o r t , a f u r t h e r 
report of the c i r c u m s t a n c e s w h i c h provide e v i d e n c e for the b a s i c 
r e p o r t . (Example : "Was food at S; flowering d a f f o d i l s " ) . 
The reason w h y e v e n these bees are not rational is that these given 
reasons are o n l y reasons if a denial can deny the e v i d e n t i a l link -
that is, if the c o p u l a is really s t r o n g e r than the s e m i - c o l o n -
s o m e t h i n g like ' b e c a u s e ' . Y e t these bees cannot d i s t i n g u i s h such 
a p u t a t i v e d e n i a l from o n e w h i c h s i m p l y denies one of the two 
c o n s t i t u e n t r e p o r t s . So a f u r t h e r kind o f dance is r e q u i r e d , and 
f u r n i s h e d f o r the fifth c o m m u n i t y , w h i c h is c a l l e d an R-denial to 
do j u s t this j o b . In e f f e c t it s t a t e s " t h a t ' b e c a u s e ' is no g o o d " . 
To e l i m i n a t e the p o s s i b i 1 i ty that this d a n c e does not state t h i s , 
b u t is m e r e l y a s y n o n y m o u s v a r i a n t of the s t a n d a r d d e n i a l , a bee so 
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c h a l l e n g e d may demand, and be danced, a r e p o r t o f a counte rexample 
to the r u l e i m p l i c i t in the r e a s o n - g i v i n g dance ( e . g . " A t S a t T, 
t h e r e were f l o w e r i n g d a f f o d i l s , but no f o o d " - a coun te rexamp le 
to the r u l e " T h e r e i s a lway s f ood where t he re a re f l o w e r i n g d a f f o d i l s " 
w h i c h i s b e i n g i n voked i f the c opu l a i s r e a l l y ' b e c a u s e ' . ) 
Now a l t h o u g h i t i s o b v i o u s t h a t the bees o f community two are not 
r a t i o n a l , f o r they s i m p l y somet imes c o n t r a d i c t each o t h e r and 
n o t h i n g more h a p p e n s , what i s not so o b v i o u s i s how a bee from the 
f i f t h community whose r e a s o n - g i v i n g dance i s R - d e n i e d , i s any b e t t e r 
o f f . What makes the d i f f e r e n c e , Bennet t c l a i m s , i s t ha t a bee so 
d e n i e d - t o , can d e c i d e r a t i o n a l l y whether to m a i n t a i n h i s r e p o r t by 
c o n t i n u i n g to use the i m p l i c i t g e n e r a l i z a t i o n , o r to g i v e i t up by 
a c c e p t i n g the r e p o r t e d coun te rexamp le . 
T h i s can be done becau se the deny i n g bee can be a s ked f o r , and can 
g i v e , more d e t a i l about h i s a l l e g e d coun te rexamp le . What t h i s means 
I d i s c u s s be l ow. 
To sum up : in the t h i r d h i v e , the re i s l i n g u i s t i c b e h a v i o u r , f o r i t 
i s r u l e - g u i d e d s i n c e g e n u i n e d e n i a l s o c c u r . Reasons a re had by bee s , 
though no t g i v e n . In the f o u r t h h i v e t h i s l a c k i s remedied th rough 
the p r o v i s i o n o f ( i m p l i c i t l y ) g e n e r a l s t a t e m e n t s . But though 
" r e a s o n s " can now be g i v e n , t h a t they a re r e a s o n s i s o n l y c e r t a i n 
i f the i m p l i c i t g e n e r a l s t a t emen t can i t s e l f be c o n t e s t e d - f o r 
w h i c h r o l e the bees o f the f i f t h h i v e r e q u i r e " d a t e d " s t a t e m e n t s . 
That i s , not o n l y can they r e p o r t a coun te rexamp le ( t h e r e i s n o t h i n g 
new in t h i s - i t i s s i m p l y a r e p o r t ) , but a l s o add d e t a i l to i t and 
(when in the o t h e r p o s i t i o n ) e v a l u a t e such a s t o r y . They must be 
a b l e to make and a s s e s s da ted s t a t e m e n t s , a s Benne t t a l l o w s (on p . 7 2 ) . 
But he g oe s on . . . " I do not t h i n k t h a t ( t h i s ) wou ld i n t r o d u c e 
r a d i c a l l y new e l e m e n t s . " 
T h i s i s a p u z z l i n g c l a i m : f o r on the f a c e o f i t we a r e in t h i s 
di lemma - e i t h e r , as B e n n e t t c l a i m s , the a b i l i t y to a s s e s s dated 
s t a t e m e n t s adds n o t h i n g new, in w h i c h ca se the a l l e g e d d i s t i n c t i o n 
between l i n g u i s t i c and r a t i o n a l b e h a v i o u r seems to c o l l a p s e . For 
i f t h i s a b i l i t y ( a s s e s s ing o v e r and above mak ing da ted s t a t e m e n t s ) 
r e q u i r e s " n o r a d i c a l l y new e l e m e n t s " then these bees a re the same in 
c a p a c i t y as t h o s e o f h i v e f o u r . Or t h i s i s not s o , in wh i ch ca se 
we a r e e n t i t l e d to be t o l d in what t h i s e x t r a a b i l i t y c o n s i s t s . 
E i t h e r way, B e n n e t t ' s t h e s i s seems to f o u n d e r . 
The c r u x o f the ma t te r i s the c o n t e n t i o n t ha t a bee wh i ch dances a 
r e a s o n - g i v i n g dance and i s R - d e n i e d , can probe the a l l e g e d c o u n t e r -
example and t h e r e f o r e d e c i d e r a t i o n a l l y what to do. Let us see i f 
t h e r e i s any r e a s o n t o a c c e p t t h i s I n f e r e n c e , g r a n t i n g a c e r t a i n 
l a t i t u d e t o what a p robe m i gh t be, to a l l o w f o r B e n n e t t ' s a d m i s s i o n 
t h a t they " n e e d a much l e s s c rude s e t o f p r i n c i p l e s o f the fo rm ' . . . 
i s a r e a s o n f o r . . . ' " t h a n they h a v e . ( p . 72 ) 
The s i t u a t i o n i s t h i s . B1 makes the c l a i m 
(1) Food a t S I b ecau se c i r c u m s t a n c e C a t S 2 . 
( I t does t h i s by d a n c i n g a p a r t i c u l a r k i n d o f f o o d - d a n c e ) . 
B2 R - d e n i e s t h i s , B1 r e q u e s t s an e x p l a n a t i o n f o r h i s r udene s s and 
B2 dance s a c o u n t e r e x a m p l e : 
(2) No f o o d a t S I - , bu t c i r c u m s t a n c e C a t S I - , and S I - was r e l a t e d 
to S2-" as S I was to S2 . 
( t he t h i r d c l a u s e i s n e c e s s a r y to a v o i d j o k e s l i k e " d a f f o d i l s 
a r e no r e a s o n f o r e x p e c t i n g f ood - why t h e r e w e r e some in 
C o l e m a n ' s g a r d e n l a s t s p r i n g bu t t h e r e ' s no f ood t he re now " . ) 
ko 
Now B1 c a n n o t j u s t a c c e p t t h i s r e p o r t (2) and a t once g i v e up h i s 
2 - p a r t c l a i m ( (a ) Food a t S I , (b) becau se . . . ) , t h a t wou ld be 
i r r a t i o n a l ( u n l e s s p e r h a p s he had o n l y j u s t f l o a t e d t h i s h y p o t h e s i s -
bu t B e n n e t t does no t e x p l i c i t l y c o n s i d e r t h i s e lement o f the p r o c e s s . 
I t i s c l e a r l y g o i n g to be r e q u i r e d u n l e s s , m a g i c a l l y , the bees s p r a n g 
i n t o e x i s t e n c e know ing a l l about f ood and d a n g e r . I w i l l r e t u r n to 
t h i s p r o b l e m . ) 
A s s u m i n g t h a t the i m p l i c i t r u l e 
(3 ) Whenever C a t f ood a t 
i s e n t r e n c h e d , B1 must a s k f o r more d e t a i l ; pe rhaps he does t h i s by 
r e p e a t i n g ( l ) a few t imes " d o g m a t i c a l l y " . Now what does 82 do? 
O b v i o u s l y , h i s r e s p o n s e must be t o make f u r t h e r r e p o r t s , pe rhaps 
r e a s o n - g i v i n g o n e s . I s u g g e s t t ha t t he re a re o n l y two ways t he se can 
be r e l a t e d to ( l ) , (2) and ( 3 ) . On the one hand t he re can be a 
b reakdown : the p a i r ( F l - ' s C2-') i s b u t t r e s s e d by a s e r i e s o f a t 
l e a s t two p a i r s ( F l l " , C 2 1 - 0 , ( F12 ' ' s C22-''-) . . . That i s , B2 g i v e s 
a s e r i e s o f r e a s o n - g i v i n g dances l i k e (2) 1 : s u b - f o o d - f a c t F11 a t 
S I " bu t s u b - c i r c u m s t a n c e C21 a t S2''> and so on , where " F 1 1 and F12 . . .' 
i s a more d e t a i l e d v e r s i o n o f "Food Repor t F l " . ( Fo r examp le , F11 
m i g h t be ' n o s m e l l o f p o l l e n ' ; F12 ' n o s u g a r s o l u t i o n ' e t c . ) 
S e c o n d l y , (2) may be founded by a dance o f the k i n d 
(4 ) : C i r c u m s t a n c e C a t S I " b e cau se c i r c u m s t a n c e CC a t S 1 " 
( f o r example " i t was a f l o w e r i n g d a f f o d i l becau se i t had a y e l l o w 
t r u m p e t " . ) 
Any good probe w i l l c r e a t e an e v i d e n t i a l net i n v o l v i n g both these 
moves. I do no t see t h a t any o t h e r s a re a v a i l a b l e , however. 
I f t h i s i s s o , we must now e n q u i r e how B1 i s b e t t e r o f f a f t e r he 
has e l i c i t e d some such net o f d e t a i l . O r i g i n a l l y he was faced 
w i t h a c h o i c e between r e j e c t i n g (a) the r u l e he was r e l y i n g on in 
h i s o r i g i n a l r e a s o n - g i v i n g dance, o r (b) B 2 ' s r e p o r t F l - ' s o r 
(c) B 2 ' s r e p o r t C2-'<. A f t e r the p robe, B2 has made some more 
r e p o r t s (at l e a s t one) and invoked at l e a s t one more r u l e (one 
c o v e r i n g ( F l i p ' s C21^'-) ^ a no the r f o r (F12- 's C22 '^=) e t c . , o r one 
c o v e r i n g (C ,CC ) . There a re v a r i o u s p o s s i b i l i t i e s : -
( i ) B1 may " k n o w " from h i s own e x p e r i e n c e t ha t one o f B 2 ' s f u r t h e r 
r e p o r t s i s m i s t a ken - but in gene ra l t h i s cannot be s o , f o r in genera l 
B1 was not a_t S I '- o r S2-^ 
( i i ) B2 may invoke a r u l e not g e n e r a l l y accepted in the community, in 
wh i ch ca se 81 may e i t h e r c h a l l e n g e i t , l e a d i n g to a f u r t h e r p robe , o r 
s i m p l y use t h i s as an excuse to d i s r e g a r d B 2 ' s whole s t o r y ; but i f i t 
i s e n v i s a g e d t ha t s u ch d e v i a n t r u l e s a re not s t r i c t l y anomalous , such 
a r e s pon se w i l l s i m p l y ( e v e n t u a l l y ) s p l i t the community I n t o s epa ra te 
subcommun I t I e s - a k i n d o f a p i a n conceptua l r e l a t i v i s m wh ich I s a l s o 
c l e a r 1y I r r a t iona1 ; 
( i l l ) but in the more s t a n d a r d case where n e i t h e r of the p o i n t s ( i ) 
o r ( I I ) a p p l y , t he re seems to be no way in wh ich B1 I s b e t t e r o f -
r a t h e r he has a w i d e r c h o i c e o f i r r a t i o n a l o p t i o n s , t h a t ' s a l l . 
M o r e o v e r , any o f the r u l e s and r e p o r t s wh i ch a re e l i c i t e d by h i s 
probe s h o u l d in g e n e r a l be a t l e a s t as s a f e as those In B 2 ' s o r i g i n a l 
c oun te r e xamp le , s i n c e , g e n e r a l l y , o n l y the l a t t e r d i r e c t l y c o n f l i c t 
w i t h B l ' s own c l a i m s . S i n c e o n l y c o n c l u s I ve r ea son s a re a l l owed to 
the b e e s , (pp 5 9 - 6 0 ) , i t i s j u s t not t rue t ha t in h i v e f i v e they have 
kz 
the n o t i o n o f an i m p l a u s i b l e s t o r y as Bennett c l a ims they do on 
p . 7 3 , f o r t ha t r e q u i r e s , c l e a r l y , the r e l a t i v e we i gh i ng o f the v a r i o u s 
r ea son s g i v e n in a p robe . 
A p a r a l l e l , and a s u g g e s t i o n 
We may see tha t t h i s i s the p o i n t a t wh ich B e n n e t t ' s s c e n a r i o i s 
d e f i c i e n t i f we s t e p o u t s i d e h i s ap i an framework and b r i e f l y c o n s i d e r 
the s c i e n t i f i c p a r a l l e l he has in mind. The problem f a c i n g B1 i s 
p r e c i s e l y t ha t posed as the "Quine-Duhem t h e s i s " in the l i t e r a t u r e 
o f the p h i l o s o p h y o f s c i e n c e : g i v e n a se t o f laws and a s e t o f 
o b s e r v a t i o n s , wh i ch cannot a l l j o i n t l y be c o r r e c t , there i s no 
d e d u c t i v e p rocedure f o r d e c i d i n g what must be r e jec ted . I t h i n k that 
the answer to th i s ' rob 1 em" i s that such s i t u a t i o n s are in f a c t 
c o n t r o l l e d by r a t i o n a l but n o n - l o g i c a l c r i t e r i a , such as s i m p l i c i t y , 
scope and so on . These e s s e n t i a l l y i n v o l v e the r e l a t i v e entrenchment 
o f v a r i o u s " l a w s " and " f a c t s " . 
R e t u r n i n g to the ap i an f a b l e , i t i s c l e a r that p r e c i s e l y such c r i t e r i a 
have been summar i ly exc l uded by B e n n e t t ' s f u r n i s h i n g the bees w i t h a 
n o t i o n o f c o n c l u s i v e r ea son , but not the weaker no t i on o f f a i r l y 
s t r o n g e v i d e n c e . ( p . 6 0 ) . He c l a ims that t h i s i s a ccep tab le s i n c e 
the l a t t e r n o t i o n i s l o g i c a l l y a n t e r i o r to the fo rmer . But i s i t ? 
H i s o n l y argument f o r t h i s c l a i m i s that 
"one cou ld not have . . . the concept of t ha t which p r o v i d e s 
some rea son f o r s a y i n g t ha t p, u n l e s s one had . . . the 
concept o f t ha t wh ich makes i t downr i gh t wrong to deny 
tha t p " ( p .60 ) 
I f t h i s i s s o , how i s the l a t t e r concept a c q u i r e d ? (But perhaps i t 
i s n ' t . ) In any c a s e , i f the c l a i m I s t r u e , then s u r e l y the 
i n t r o d u c t i o n o f " r e a s o n s in a min ima l s e n s e " in h i v e t h r ee ( r e p o r t s 
and d e n i a l s o f f o o d - e v i d e n c e ) i s i l l u s o r y . Fo r i f d e n i a l s a r e 
to be c o n c l u s i v e , t hen a g i v e n c i r c u m s t a n c e j u s t i s o r i s n ' t 
e v i d e n c e o f f o o d . In w h i c h ca se the c o r r e l a t i o n between c i r c u m s t a n c e s 
and dance s c o v e r e d by the r u l e w h i c h g u i d e s the bees i s o n l y complex 
in the u n i n t e r e s t i n g s e n s e o f c o m p l i c a t e d : the s u g g e s t i o n on wh i ch 
B e n n e t t l e a n s t h a t t he s e bees a s s e s s e v i d e n c e i s u n w a r r a n t e d . For 
in t h i s c a s e the r u l e c o u l d p r e sumab l y be f u l l y f o r m u l a t e d in t o t a l 
a c c u r a c y : in w h i c h c a se one wou ld be j u s t i f i e d in l o o k i n g f o r 
j u s t s u c h a s t r a i g h t f o r w a r d s t i m u l u s / r e s p o n s e a c c o u n t a s i s a l l e g e d 
t o be r u l e d o u t . 
Fo r what f o r c e does " a s s e s s " have in t h i s s i t u a t i o n wh i ch goes 
beyond the a b i l i t y to r e spond o f the v e r y f i r s t community o f b e e s ? 
P r e c i s e l y what i s l a c k i n g , i s any n o t i o n o f w e i g h i n g a l t e r n a t i v e 
r e s p o n s e s , w h i c h i s e s s e n t i a l to the n o t i o n o f a s s e s s m e n t , wh i ch i s 
c o g n a t e ( c o n c e p t u a l l y ) w i t h j udgment . 
N e v e r t h e l e s s , t h a t t h i s i s what B e n n e t t has in mind can , I b e l i e v e , 
be shown by c o n s i d e r i n g the t h i n g s he s a y s about the v a r i o u s r u l e s 
w h i c h e n t e r the a p i a n s t o r y . 
In p u r s u i n g h i s f i c t i o n , B e n n e t t t a k e s i t a s h a r d l y b e i n g in need 
o f a r g u m e n t , t h a t to be r a t i o n a l the bees w i l l need to be r u l e - g u i d e d . 
He does a r g u e t h a t t o be r a t i o n a l a c r e a t u r e must m a n i f e s t b e h a v i o u r s 
" a p p r o p r i a t e " to what i s no t bo th p r e s e n t and p a r t i c u l a r in i t s 
env i ronment. 
Consequen 11y , 
" T h e s p e c i a l power o f l a n g u a g e in t he se m a t t e r s d e r i v e s f rom the 
f a c t t h a t l i n g u i s t i c b e h a v i o u r i s b e h a v i o u r w h i c h obey s r u l e s 
c o r r e l a t i n g p e r f o r m a n c e w i t h e m p i r i c a l s t a t e s - o f - a f f a i r s . " ( p . 88) 
S t i l l , B e n n e t t ' s t h e s i s i s no t t h a t r a t i o n a l i t y i s l i n g u i s t i c c a p a c i t y 
per s e , s o some c o n d i t i o n s on the r u l e s wou ld appear needed to back h i s 
c l a i m . In f a c t t h r e e d i f f e r e n t k i n d s o f r u l e s a r e i n v o l v e d in the 
a p i a n f a b l e , t hough he does not draw a t t e n t i o n to t h i s f a c t . 
The f i r s t k i n d o f r u l e , w h i c h I w i l l c a l l r u l e type 1, i s t ha t 
m e n t i o n e d in the quo te above - the r u l e wh i ch g u i d e s , f o r example , 
the bees in the t h i r d community : a g e n e r a l i z a t i o n c o r r e l a t i n g dances 
and s t a t e s - o f - a f f a i r s (a g e n e r a l i z a t i o n such as mere l y d e s c r i b e d 
the f i r s t h i v e ) , w h i c h has assumed n o r m a t i v e f o r c e f o r the h i v e t h r ee 
bees and g u i d e s them. B e n n e t t , however , p o i n t s ou t t h a t we a re not 
e n t i t i e d to s a y t h a t t he se bees have r u l e s ( p . 5 7 ) ; s t i l l , i f ou r 
d e s c r i p t i o n i s c o r r e c t they do. ( H i s m e t h o d o l o g i c a l a s s u m p t i o n tha t 
no mean ing can be a t t a c h e d to t h i s l a s t c a v e a t w i l l t u r n o u t to have 
s i g n i f i c a n t c o n s e q u e n c e s ) . 
H i s r e a s o n i n g h e r e i s v e r y odd : the p rob lem he c l a i m s , de s cend s f rom 
the need t o g i v e ' r u l e ' " a n u n a s s a i l a b l e p l a ce in the d e s c r i p t i o n o f 
the b e e s ' b e h a v i o u r " , w h i c h he a t tempted by p r o v i d i n g d e n i a l s . T h i s 
h a v i n g f a i l e d , he now p r o p o s e s to s o l v e the o f f s p r i n g p rob lem w i t h the 
same s t r a t a g e m - i n t r o d u c e R - d e n i a l s ; t h i s c e r t a i n l y sounds u n p r o p i t i o u s . 
Howeve r , the e f f e c t o f the l a s t move i s to e n s u r e t h a t the bees must 
be g r a n t e d to be f o l l o w i n g the r u l e (wh ich we t hough t the h i v e 3 bees 
f o l l o w e d ) b e c a u s e t hey can q u o t e i t . The q u e s t i o n i s , i s i t the same 
r u l e ? There seem to be two, no t n e c e s s a r i l y c o n f l i c t i n g , a c c o u n t s 
o f the r e l a t i o n between t he se two r u l e s . 
On the one hand , we may s ay t h a t i t i s the same r u l e , wh i ch was 
' C ' t f o r the h i v e t h r e e bees but i s now exp l i c i t f o r the h i v e 
f i v e b e e s . The one r u l e has been " b r o u g h t b e f o r e the m i n d " . 
A l t e r n a t i v e l y , we m i gh t deny t h a t a s i n g l e r u l e i s i n v o l v e d , f o r the 
f o l l o w i n g r e a s o n : f o r the h i v e t h ree b e e s , the r u l e we g u e s s to be 
g u i d i n g them i s a g e n e r a l i z a t i o n o v e r dance e p i s o d e - s t a t e - o f - a f f a I r s 
p a i r i n g s . The r u l e w h i c h the h i v e f i v e bees use to j u s t i f y t h e i r 
f o o d - r e p o r t s , however , i s a g e n e r a l i z a t i o n o v e r d a n c e - e p i s o d e - dance -
e p i s o d e c o r r e l a t i o n s . In o t h e r w o r d s , the h i v e 3 r u l e r e l a t e s the 
concep t ' f o o d ' to i t s i n s t a n c e s , but the h i v e 5 r u l e r e l a t e s the 
concep t ' f o o d ' to the concep t ' f l o w e r ' . Thus t he re i s a c o n t r a s t 
between a seman t i c r u l e f o r h i v e 3 and a s y n t a c t i c one f o r h i v e 5 . 
B e n n e t t ha s some d i s c u s s i o n o f m a t t e r s b e a r i n g on t h i s q u e s t i o n in 
K a n t ' s A n a l y t i c , ^ in a p a s s a g e c l o s e l y c onnec ted w i t h the who le 
e n t e r p r i s e o f R a t i o n a l i t y . He d i s m i s s e s the p o s s i b i l i t y o f 
s e m a n t i c a l r u l e s , t h e r e c a l l e d r e f e r e n t i a 1 . B e f o r e d i s c u s s i n g 
t h a t , howeve r , I w i s h to p o i n t ou t a f u r t h e r k i n d o f r u l e u n d e n i a b l y 
c l a i m e d to be g u i d i n g the b e e s . 
On p . 7 8 , B e n n e t t r e f e r s to the " a d j u d i c a t i v e r u l e " w h i c h a bee in 
a q u a n d a r y ( i . e . f a c e d by an R - d e n i a l p l u s p robe c o n f r o n t i n g i t s 
r e a s o n - g i v i n g dance) must f o l l o w in o r d e r to r e s o l v e the c o n f l i c t . 
6 . B e n n e t t , (KA) 
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He d i s m i s s e s v a r i o u s p o s s i b l e r u l e s , such as t ha t R - d e n i e r s a re a lway s 
r i g h t , o r a l w a y s wrong u n l e s s t r u s t e d e t c . , on the g r o u n d s t h a t such 
r u l e s make the b e e s ' community i r r a t i o n a l l y b a s e d . C l e a r l y , the 
s p e c i f i c k i n d o f r u l e r e q u i r e d he re i s c r u c i a l . What k i n d i s i t ? 
B e n n e t t g i v e s no p o s i t i v e a c c o u n t , i m p l y i n g t h a t none i s needed 
(no " r a d i c a l l y new e l e m e n t s " p . 7 2 ) , ye t i t i s a t l e a s t pr ima f a c i e 
e v i d e n t t h a t t h i s r u l e c anno t be o f e i t h e r o f the k i n d s p r e v i o u s l y 
g i v e n the b e e s . 
T h i s r u l e does no t c o r r e l a t e dances and s t a t e s - o f - a f f a i r s , nor 
dance s and d a n c e s . R a t h e r , i t must be a g e n e r a l i z a t i o n c o v e r i n g 
p a i r i n g s o f l i n g u i s t i c i n te r change s on the one hand ( c o n f r o n t a t i o n s ) 
and change s to the b e e s ' s t o c k o f a c cep ted r u l e s and r e p o r t s on the 
o t h e r ( d i s p o s i t i o n s to dance , r a t h e r than d a n c e s . ) I t l o o k s v e r y 
l i k e what I have c a l l e d a p r a g m a t i c o r d i a l e c t i c a l r u l e . 
2 . 3 A p p l y i n g Concep t s 
B e n n e t t d i s c u s s e s e x p l i c i t l y the r o l e o f r u l e s in the a p p l i c a t i o n 
o f c o n c e p t s in K a n t ' s Ana 1 y t i c , ^ 3 5 - 3 7 p a r t i c u l a r l y . 
The g e n e r a l a c c o u n t o f c o n c e p t s w h i c h I d i s p u t e r e g a r d s c o n c e p t s as 
i n d i v i d u a t e d by r u l e s . B e n n e t t ' s e a r l y conce rn w i t h a l t e r i n g the 
b e e s ' b e h a v i o u r i s c o n c e r n e d to make i t r u l e - g o v e r n e d . One way o f 
p u t t i n g h i s v i ew i s t h i s : a concept i s an a b i l i t y to use a word 
p r o p e r l y ; p r o p e r u s e s o f a word c o n s t i t u t e a r u l e w h i c h s t a t e s a l l 
the c i r c u m s t a n c e s in w h i c h i t i s p r o p e r l y u s e d . The r u l e may be 
a d i s j u n c t i o n o f s i m p l e r r u l e s , bu t none o f t ho se may be a r e f e r e n t i a 
r u l e , s i n c e a r u l e r e l a t e s the a p p l i c a t i o n s o f the concept to each 
o t h e r , i t does n o t r e l a t e the concep t to an ( o r even e v e r y ) a p p l i c a t i o n . 
There may be d i f f i c u l t y i n s p e c i f y i n g p r e c i s e l y what the r u l e i s f o r 
any p a r t i c u l a r c o n c e p t , but t h a t i s n e i t h e r he re nor t he re : in 
p r i n c i p l e i t can be done. 
I t i s c l e a r t h a t r e f e r e n t i a l ( s e m a n t i c ) r u l e s , were they p o s s i b l e , would 
c a s t doubt on the i n d i v i d u a t i o n - b y - r u 1 e s t h e s i s , s i n c e any i n s t a n c e o f 
a c oncep t must be an i n s t a n c e o f o t h e r c o n c e p t s t o o . Now I c l a i m t h a t 
o s t e n s i b l e c o u n t e r e x a m p l e s , t h a t i s , new p u t a t i v e i n s t a n c e s , a r e 
f r e q u e n t l y the o c c a s i o n f o r the p o s s i b l y temporary bu t n e v e r t h e l e s s 
n e c e s s a r y i n t r o d u c t i o n o f r e f e r e n t i a l r u l e s . A s i m p l e example i s the 
w e l l - k n o w n ca se o f peop l e who had the concept ' s w a n ' , and were 
s u d d e n l y c o n f r o n t e d w i t h ( f o r the f i r s t t ime) b l a c k swans . I t h i n k 
we must s ay t h a t however e l s e you d e s c r i b e what happened, a r u l e was 
i n t r o d u c e d to the e f f e c t t h a t " b l a c k swans a s found in West A u s t r a l i a , 
i . e . c e r t a i n p a r t i c u l a r b i r d s and any o t h e r s l i k e them the re may be, 
a r e to c o u n t as s w a n s " . 
In K a n t ' s A n a l y t i c d i s c u s s i n g the s chemat i sm o f the c a t e g o r i e s , Benne t t 
r e j e c t s the q u e s t i o n Kant i s a d d r e s s i n g , v i z . , "How a re c oncep t s a p p l i e d 
to t h e i r i n s t a n c e s ? " a s s e n s e l e s s , and r e j e c t s , as an e q u i v a l e n t e r r o r , 
t h a t t h e r e can be r e f e r e n t i a l r u l e s a s w e l l as n o n - r e f e r e n t i a 1 ones 
( t h e c o n t r a s t i s K o r n e r ' s , Kant p . 7 1 ) • The fo rmer a l l e g e d l y r e l a t e 
c o n c e p t s to t h e i r i n s t a n c e s , the l a t t e r t o o t h e r c o n c e p t s . The 
a r gument a g a i n s t t h i s p o s s i b i l i t y i s t h a t an a b s u r d i n f i n i t e r e g r e s s 
f o l l o w s f rom i t , as i t a l l e g e d l y does f rom the p r o p o s i t i o n wh i ch 
B e n n e t t t r e a t s a s e q u i v a l e n t , namely t h a t t he re c o u l d be " a t e c h n i q u e 
o f c o n c e p t - a p p l i c a t i o n a s s u c h " . He a l s o emp loys d i r e c t l y a g a i n s t the 
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n o t i o n o f a t e c h n i q u e o f c o n c e p t - a p p l i c a t i o n , t h e a rgumen t t h a t i t w o u l d be 
redundan t , s i n c e ' ' h a v i n g a c o n c e p t i n v o l v e s b e i n g a b l e t o a p p l y i t ' ' 
However , t h e s e a r g u m e n t s do n o t r e a l l y s t a n d up t o e x a m i n a t i o n . 
B e n n e t t a r g u e s ( p . l A 5 , K A ) t h a t t h e r e c a n n o t be r e f e r e n t i a l r u l e s . 
For suppose we have a p u t a t i v e r e f e r e n t i a l r u l e : 
{ - ) You may a p p l y c o n c e p t C t o a t h i n g j u s t as l o n g as t h e t h i n g is . . . 
" e n d i ng with some d e s c r i p t i o n . " (say D) 
B u t , he p o i n t s o u t , t h e p h r a s e " j u s t as l ong as the t h i n g i s . . . " 
i s t a n t a m o u n t t o " i f you a r e a l s o p r e p a r e d t o a p p l y " D " t o i t " . 
Wh ich l o o k s l i k e a n o n - r e f e r e n t i a l r u l e r e l a t i n g two c o n c e p t s , C and D. 
He hedges t h i s r a t h e r a b r u p t v o l t e - f a c e w i t h t h e a d m i s s i o n t h a t i t 
m i g h t s t i l l be r e f e r e n t i a l f o r some pe rson a t some t i m e , depend ing on 
wha t he knew, b u t n o t r e f e r e n t i a l t o u t c o u r t . For t h e p r e s e n t I 
w i s h s i m p l y t o n o t e t h a t t h i s i m p l i e s t h a t a non - r e f e r e n t i a l r u l e i s , 
t h e n , n o n - r e f e r e n t i a 1 t o u t c o u r t . 
f / e r e a r e t h r e e o b j e c t i o n s t o B e n n e t t ' s a r g u m e n t i 
F i r s t l y , t h e way i t i s f o r m u l a t e d i n t h e second p e r s o n ( " Y o u " ) 
i n s i n u a t e s w i t h o u t a c t u a l l y c l a i m i n g , t h a t a r u l e must be so 
f o r m u l a b l e , and t h i s i s e q u i v a l e n t t o the a s s u m p t i o n t h a t e v e r y r u l e 
must be e x p l i c i t : a r u l e w h i c h g u i d e s me^which I canno t s t a t e ^ c a n 
h a r d l y be so f o r m u l a t e d , f o r t h i s e x p r e s s i o n e n t a i l s my ( o v e r t ) 
awareness o f i t , even i f i n t e r m i t t e n t . 
S e c o n d l y , t h e use o f ' o n l y i f i n B e n n e t t ' s f o r m u l a t i o n i m p l i e s t h a t 
a r u l e must be p r o h i b i t i v e . Bu t t h i s i s n o t s o , may a l s o be 
c o n c e s s i v e : a r u l e m i g h t be o f t h e f o r m 
(•'-'0 You may a p p l y c o n c e p t C i f . . . . 
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A f t e r a l l , the r u l e a s B e n n e t t g i v e s I t i s p e r f e c t l y c o n s i s t e n t 
w i t h a s e t o f o t h e r p o s s i b l e r u l e s , e x c l u d i n g o t h e r p o s s i b i l i t i e s , 
s u ch t h a t ri£ c i r c u m s t a n c e s were not e x c l u d e d one way o r the o t h e r . 
But the f a c t i s t h a t w o r k a b l e d i s c o u r s e c o n t a i n s p r e s u m p t i o n s In 
f a v o u r o f i t s h a p p e n i n g - no d i s c o u r s e wou ld o c c u r i f the o n l y r u l e s 
c o n t r o l l i n g I t r u l e d o u t some p o s s i b i l i t i e s and n o t h i n g r u l e d o t h e r s 
I n . 
T h i r d l y , i t i s n o t o b v i o u s why the r u l e must end, a s Benne t t s u g g e s t s , 
" w i t h some d e s c r i p t i o n " - why no t w i t h a name, p e r h a p s ? Why can the re 
not be o s t e n s i v e r u l e s ? For examp le , p re sumab l y the re a re r u l e s 
g o v e r n i n g the u se o f the term " P o p e " . S u r e l y amongst them must 
be one to the e f f e c t t ha t Pe t e r was the f i r s t ? ( T h i s wou ld s t i l l be g e n e r a l , 
a p p l y i n g to a l l u s e s o f the compound concept " f i r s t Pope " p e r h a p s . ) 
F u r t h e r examp le s o f needed o s t e n s I v e r u l e s w i l l be g i v e n s h o r t l y . 
In the same p a s s a g e , B e n n e t t makes I t c l e a r t ha t he r e g a r d s the 
p rece d i n g a rgument a s e q u i v a l e n t t o the t h e s i s t ha t " t h e r e c o u l d 
not be a t e c h n i q u e o f c o n c e p t - a p p l i c a t i o n a s s uch . . . s i n c e the 
imp lemen t i n g o f a t e c h n i q u e r e q u i r e s the a p p l i c a t i o n o f c o n c e p t s " 
( p p . l 4 A / 5 ) . T h u s , i t i s i n c o h e r e n t to s uppo se t h a t each c o n c e p t -
a p p l i c a t i o n p r e s u p p o s e s an a p p l i c a t i o n o f some p a r t i c u l a r c o n c e p t , C, 
s i n c e t h i s wou l d g i v e r i s e to an I n f i n i t e r e g r e s s . 
I a dm i t t ha t i t i s a b s u r d to s uppo se t h a t t he re must be an i n f i n i t e 
h i e r a r c h y o f i dent I c a I c o n c e p t - a p p l i c a t i o n c o n c e a l e d w i t h i n the one o f 
I n t e r e s t , l i k e some B o r g e s i a n o n i o n . (The l i n e o f a rgument I s c l e a r l y 
r e l a t e d to R y l e a n o b j e c t i o n s to the homuncu lu s t h e o r y o f the m ind . ) 
However , t h i s I s a f a i r l y weak a d m i s s i o n once the p o i n t i s c o n t e s t e d 
t h a t I dent I c a I c o n c e p t - a p p l i c a t i o n s a r e p r e s u p p o s e d s I m u I t a n e o u s 
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w i t h the b a s i c o n e . I t _i_s t r u e t h a t a p p l y i n g C does p r e s u p p o s e 
a p p l y i n g C and so does t h a t . . . But the p r e s u p p o s i t i o n i s t empo ra l , 
and s i n c e the C i s n o t i d e n t i c a l f rom a p p l i c a t i o n to a p p l i c a t i o n , 
t h e r e i s no i n e v i t a b l y i n f i n i t e r e g r e s s , j u s t a v e r y l ong one g o i n g 
back t o c h i l d i s h b a b b l i n g . Concep t s a r e fo rmed; they change in the 
p r o c e s s o f f o r m a t i o n and i t i s a r b i t r a r y to s uppo se t h a t a t some 
p o i n t a l i n e can be drawn, the concep t i s t he re and w i l l change no 
more . But j u s t t h i s i s what the i n f i n i t e - r e g r e s s argument p r e s u p p o s e s . 
B e n n e t t has a n o t h e r a rgument a g a i n s t t he re b e i n g r e f e r e n t i a l r u l e s -
no t o n l y w o u l d they l ead to v i c i o u s r e g r e s s , they a r e redundant 
anyway . I t does no t make s e n s e to s uppo se t h a t I have a concept 
but c a n n o t a p p l y i t to i t s i n s t a n c e s . 
" I c o u l d no t p o s s e s s a concep t ye t be unab l e to a p p l y i t . . . " 
( p . l 4 6 ) " ( i f I can) s t a t e many g e n e r a l t r u t h s about d o g s , such 
a s t h a t they a r e mammals, neve r l a u g h , have l e g s , e t c . I f I can 
do t h i s and y e t - a l t h o u g h no t s e n s o r i l y d i s a b l e d - a p p l y the word 
' d o g ' to p a r t i c u l a r b i r d s , humans, p o r p o i s e s e t c . , and o f t e n a p p l y 
' n o t a d o g ' to p a r t i c u l a r d o g s , you must c o n c l u d e t h a t I do not 
u n d e r s t a n d ' m a m m a l s ' , ' l a u g h ' , ' l e g s ' e t c . " 
Mus t o n e ? C o u l d no t I have l e a r n e d a l l t h i s f rom a t r a v e l l e r ' s t a l e , dogs 
n e v e r b e i n g s een in my c o u n t r y ? I s i t not e q u a l l y p l a u s i b l e to l a y the 
b lame on my no t b e i n g g o v e r n e d by any r e f e r e n t i a l r u l e s , in s h o r t no 
one e v e r h a v i n g p o i n t e d o u t a dog to me? 
I t does seem s t r a n g e , n e v e r t h e l e s s , to s u g g e s t t ha t t h i s s i t u a t i o n 
c o u l d be s u s t a i n e d i f e x p l o r e d ( s u c h s i t u a t i o n s g e n e r a l l y a r e n ' t 
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e x p l o r e d in real l i f e , as o p p o s e d to philosopfiy c l a s s r o o m s ) ; but in 
any c a s e , it is e n o u g h to p o i n t out that B e n n e t t ' s claim is too 
s t r o n g , if it m e a n s that if I h a v e a c o n c e p t I m u s t be able to apply 
it to a11 its i n s t a n c e s . O t h e r w i s e n o - o n e w o u l d e v e r l e a r n , for 
e x a m p l e , that a G r e a t Dane is a d o g , not a b i z a r r e pony - for someone 
w h o n e e d e d to be told w o u l d n ' t on this view have the c o n c e p t 'dog' 
and so c o u l d n ' t be t o l d . In any c a s e , if one c o n s i d e r s concepts less 
h o m e l y than ' d o g ' , the c l a i m b e g i n s to lose both p l a u s i b i l i t y and 
indeed s i g n i f i c a n c e . Does a n y o n e have the c o n c e p t 'philosophy' o r 
' w i c k e d n e s s ' on this v i e w , e x c e p t , p e r h a p s , Plato and Satan 
r e s p e c t i v e l y ? Does a n y o n e at all have the concept 'quark'? 
W h a t a b o u t some s y s t e m of c o n c e p t s in a b u r g e o n i n g area of research -
say ' i n f l a t i o n ' , ' p r i c e - r i s e ' , 'seasonal e f f e c t ' etc.? 
B e n n e t t ' s is c l e a r l y an e x a g g e r a t e d c l a i m . C o n s e q u e n t l y , in g e n e r a l , 
a c o n c e p t may be had w h i l e yet its p o s s e s s o r regards some putative 
i n s t a n c e s as p r o b 1 e m a t i c . W h i c h is w h y B1 may be in a real 
q u a n d a r y rather than just p i n n i n g down a slip on s o m e o n e ' s p a r t . 
P a r t i c u l a r l y a c u t e p r o b l e m s m a y be posed by a w h o l e new kind of 
i n s t a n c e a r i s i n g . An e x a m p l e of this is the b l a c k swan case referred 
to a b o v e . 
The p o s s i b l e a r g u m e n t as to w h e t h e r the e x p l o r e r had one concept and 
then a n o t h e r o r had o n l y the one w h i c h c h a n g e d brings me to M r . G . J . 
W a r n o c k , w h o in an a r t i c l e ^ w h i c h B e n n e t t very a p p r o v i n g l y quotes in 
his d i s c u s s i o n of c o n c e p t - a p p l i c a t i o n a n d w h o has very s i m i l a r ideas 
a b o u t c o n c e p t s a t t a c k s w h a t he regards as a " d a n g e r o u s t e r m i n o l o g y " , 
to w i t the talk a b o u t p e o p l e " h a v i n g c o n c e p t s " . 
7 . W a r n o c k , (CS) 
Now t h i s was way back in 19^9, so pe rhap s peop l e were more prone 
to be s i l l y t h e n . S t i l l , 1 f i n d i t i m p l a u s i b l e when Warnock s a y s 
t h a t t a l k abou t " h a v i n g c o n c e p t s " l e nd s i t s e l f to t h i n k i n g o f a 
c o n c e p t a s an o b j e c t - h i s example o f an o b j e c t w i t h wh i ch you 
m i g h t c o n f u s e a c oncep t i s " a gauge f o r m e a s u r i n g k n i t t i n g n e e d l e s " -
and t h a t s u ch t a l k " s u g g e s t s a v a r i e t y o f I m p o s s i b l e q u e s t i o n s " . 
Now some o f t h e s e q u e s t i o n s ar^ a l i t t l e odd - f o r example "Where 
a r e my c o n c e p t s n o w ? " O t h e r s o f them however seem to be p e r f e c t l y 
p o s s i b l e , i ndeed s e n s i b l e , and to have o b v i o u s a n s w e r s . "We m igh t 
even a s k whe the r t h e r e a r e c o n c e p t s w h i c h no one has e ve r had, o r 
w h i c h do no t a p p l y to a n y t h i n g a t a l l " . ( p r e sumab l y ' e v e n ' i n d i c a t e s 
t h a t t he s e q u e s t i o n s a r e more i m p o s s i b l e than the p r e v i o u s one,^ But 
t ho se q u e s t i o n s seem to me to have the o b v i o u s an swer s " y e s " and 
" y e s " . ( C o n c e p t s w h i c h no one has e v e r had w i l l i n c l u d e t ho se 
t h a t have not been i n v e n t e d y e t , j u s t a s in 1900 no one had eve r 
had the c o n c e p t o f " s e m i - c o n d u c t o r s " ; and c o n c e p t s wh i ch a p p l y to 
n o t h i n g a t a l l m i gh t i n c l u d e " G o d " , " u n i c o r n " o r " s q u a r e c i r c l e " -
depend i n g on y o u r p r e j u d i c e s . ) 
I have i n t r o d u c e d t h i s no t s i m p l y to make fun o f Warnock , however ; 
in my o p i n i o n the f a c t s t h a t c o n c e p t s can a p p l y to n o t h i n g a t a l l , 
o r may no t have been i n v e n t e d y e t , a r e impo r t an t : f o r i f c o n c e p t s 
were not i n a d e q u a t e (by h a v i n g no i n s t a n c e s , o r in o t h e r w a y s ) , t he re 
wou l d be no need f o r c o n c e p t u a l change ; and i f t he re c o u l d not be 
c o n c e p t s no one had e v e r had, t h e r e wou ld be no scope f o r i t . T h i s 
w o u l d be a p i t y s i n c e i t h a p p e n s , and the g rowth o f knowledge i s not 
j u s t a c a t a l o g u i n g o p e r a t i o n . So I t h i n k W a r n o c k ' s f e a r s a r e not 
o n l y e x a g g e r a t e d but p e r n i c i o u s . 
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What he s u g g e s t s i s tha t we t a l k about be ing ab le to use a word, rather 
than " h a v i n g a c o n c e p t " , in o r de r to a vo i d these impos s i b l e q u e s t i o n s . 
( I s h a l l not s t o p to c o n s i d e r " i m p o s s i b l e q u e s t i o n s " tha t may a r i s e 
from t h i s s u b s t i t u t i o n - f o r example, must one par ty in the argument 
about b l a c k swans be unable to use the word " s w a n " ? ) The e f f e c t of i t 
on K a n t ' s q u e s t i o n as to how c o n c e p t - a p p l i c a t i o n i s p o s s i b l e i s " t o 
a sk how I can use a word that I know how to u se . And t h i s i s a s i l l y 
q u e s t i o n , b rought on by i l l e g i t i m a t e l y s e p a r a t i n g the a p p l i c a t i o n of 
concept s from hav i ng them." (Th i s i s one of the pas sages Bennett 
a p p r o v i n g l y q u o t e s . ) 
I t i s not o b v i o u s that i t a s i l l y q u e s t i o n ; f o r example con s i de r 
the b l a c k swan case a g a i n . But what I want to pursue i s a shrewd 
o b s e r v a t i o n o f Wa rnock ' s about b i c y c l e s and monkeys. He a sk s whether 
i t i s f a i r to say o f a monkey which can separa te out a l l the wh i te 
ones from a s e t o f v a r i o u s l y co l ou red b l o c k s that do not o the rw i se 
d i f f e r , tha t i t has not the concept ' w h i t e n e s s ' s i n c e i t does not use 
the word " w h i t e " (or any o t h e r ) ? He compares t h i s w i t h the case of my 
ha v i n g had a b i c y c l e wh ich has had the wheels s t o l e n - have I a 
b i c y l c e or no t ? He s u g g e s t s that "we ma in ta in that hav ing concepts 
p re suppose s knowing a language - w i t h the r e s e r v a t i o n that something 
more or l e s s l i k e hav i ng concepts may occu r where no language i s u s ed . " 
Now I want to argue that t h i s s u g g e s t i o n - which i s , in e f f e c t , one 
which Bennett adopts - i s a r b i t r a r y . To show you why I say t h i s , 
c o n s i d e r an example o f R y l e ' s ^ - namely the q u e s t i o n : when does one 
say o f someone t ha t he " h a s the concep t " o f evenness (of numbers)? 
8. R y l e , (TTAHC) 
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A c h i l d who can coun t i s t o l d t h a t each number i s odd o r even ; then 
t h a t 2 , 4 , 6 , 8 , 1 0 a r e e v e n , 1 , 3 , 5 , 7 , 9 a r e odd ; nex t t ha t the number on the 
l e f t - h a n d page o f a book i s e ven ( ! ) ; then t h a t any number e n d i n g in 
1 , 3 , 5 , 7 o r 9 i s o dd ; then t h a t any number next to an odd number i s 
e v e n ; f i n a l l y , t h a t any number w h i c h d i v i d e s by 2 i s e ven . 
R y l e s t o p s he re and a s k s : when does he have the concept o f ' e ven 
n u m b e r ' ? He c o n c l u d e s " t h e q u e s t i o n has he r e a l l y g o t the concept o r 
has he g o t the who l e o f the concept s o - a n d - s o ? i s l i k e the q u e s t i o n has 
he r e a l l y l e a r n e d the a r t o r has he l e a r n e d the who le a r t o f s k a t i n g ? " 
I t h i n k t h a t t h i s s o r t o f c a se shows t h a t even p r e s u p p o s i n g l a n g u a g e , 
h a v i n g a c o n c e p t i s not an a l l - o r - n o t h i n g a f f a i r - wh i ch i s why I c a l l 
W a r n o c k ' s s u g g e s t i o n a rb i t r a r y : t he r e can s t i l l be more to h a v i n g the 
concep t o f e v e n n e s s - f o r e xamp le , what about f r a c t i o n a l numbers ? 
What wou l d need to be t r u e about c o n c e p t s f o r a l l o f what Bennet t s a y s 
and i m p l i e s to be t r u e ? F i r s t , t h a t c o n c e p t s be g i v e n ( t o new b e e s ) , 
f i x e d ( e v e r y a p p l i c a t i o n i s the same) and adequate ( u n i m p r o v a b l e , 
g u a r a n t e e d i n s t a n c e s and w i t h o u t p r o b l e m a t i c c a s e s ) . For t h i s to 
be the c a s e , two o t h e r c o n d i t i o n s wou ld have to be f u l f i l l e d : 
F i r s t l y , t h a t the bees a r e o m n i s c i e n t about t h e i r l i t t l e w o r l d ( e l s e 
any p r o b l e m a t i c c a se wou l d r a i s e the p o s s i b i l i t y t h a t the r u l e was 
wrong s e r i o u s l y ; bu t i f the bees g e n u i n e l y have the concept ' f o o d ' 
they m u s t , on B e n n e t t ' s a c c o u n t be a b l e to a p p l y i t to i t s i n s t a n c e s . 
Wh ich means they must know what f ood i s and what f l o w e r s a re and the 
r e p o r t s c a n n o t be in j e o p a r d y ( e x cep t f o r a c c i d e n t s to the b e e s ' 
s e n s e s e t c . ) - s o in e v e r y c a s e the r u l e must be the l o s e r . But 
i f t h i s i s the c a s e , what i s i t s p o i n t ? I f i t c a n ' t somet imes be 
r i g h t , i t ha s no f u n c t i o n . And s e c o n d l y t h a t t h e i r w o r l d i s F regean -
t h a t i s , i f t h e i r c o n c e p t s a r e g o i n g to be a d e q u a t e , e v e r y t h i n g must 
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be d e f i n i t e l y an i n s t a n c e o f a g i v e n c o n c e p t o r n o t . V a g u e n e s s 
mus t be n o n - e x i s t e n t o r a t l e a s t f u l l y e l i m i n a b l e . T h e s e l a s t two 
c o n d i t i o n s seem to me to r e q u i r e a w o r l d o f l i m i t e d c o m p l e x i t y , 
much d i f f e r e n t f r o m the r e a l w o r l d . 
In the n e x t s e c t i o n I s h a l l g i v e some e v i d e n c e , g a t h e r e d f r om the 
r e a l w o r l d , t h a t c o n c e p t s a r e n o t the way B e n n e t t and Warnock w o u l d 
have us b e l i e v e ; f u n d a m e n t a l l y t h a t they c h a n g e , and a s p r e c o n d i t i o n 
o f t h i s t h a t c o n c e p t u a l p a t h o l o g y s h o u l d be a p h i l o s o p h i c a l d i s c i p l i n e 
a t l e a s t r i v a l l i n g in I m p o r t a n c e i t s more s t r a i g h t - 1 a c e d n e i g h b o u r , 
l o g i c a l g e o g r a p h y . 
2 .k C o n c e p t u a l Change 
I t i s p o s s i b l e t h a t a t v a r i o u s s t a g e s i n the deve l opment o f h i s 
t h o u g h t , one c o u l d have s a i d t h a t someone had the c o n c e p t o f ' n u m b e r ' 
a t any o f R y l e ' s s t a g e s , t h o u g h t h i s may be d i s p u t a b l e . C o n s e q u e n t l y 
I now o f f e r an examp le where the p a r a l l e l s t a t e m e n t i s , I t h i n k , 
n o t in d i s p u t e . 
I t c o n c e r n s the c o n c e p t o f p o l y h e d r o n , and my r ema rk s a r e b a s e d 
on L a k a t o s ' b r i l l i a n t s e r i e s o f a r t i c l e s " P r o o f s and R e f u t a t i o n s " ^ 
The c o n c e p t o f p o l y h e d r o n 
I t h i n k most p e o p l e " h a v e the c o n c e p t " o f p o l y h e d r o n , i n the s e n s e 
t h a t t hey d i m l y remember some s t u f f a b o u t s o l i d geomet r y - the most 
o b v i o u s e x a m p l e s b e i n g cube s and py rami d s . One o f K e p l e r ' s 
o b s e s s i o n s was t r y i n g to f i t c e r t a i n r e g u l a r p o l y h e d r a i n s i d e one 
a n o t h e r a s a model o f the s o l a r s y s t e m . 
9 . L a k a t o s (PR) 
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Let us s a y to s t a r t w i t h t h a t a p o l y h e d r o n i s a s o l i d f i g u r e bounded 
by p l a n e s . Now the main f e a t u r e s o f t he s e t h i n g s a r e v e r t i c e s , 
edge s and f a c e s . Each f a c e i s a p o l y g o n - t ha t i s a p l ane f i g u r e 
bounded by s t r a i g h t l i n e s - the cube has s q u a r e s . 
Now p o l y g o n s a r e , as t h e i r names i n d i c a t e ( pen t a gon , hexagon e t c . ) 
c l a s s i f i e d by a n u m e r i c a l p r e f i x , where the numer i ca l p r e f i x r e f e r s 
i n d i s c r i m i n a t e l y to the number o f e d g e s , the number o f a n g l e s and 
the number o f v e r t i c e s . The f a c t t h a t the number o f edges i s the same 
as the number o f v e r t i c e s a l l o w s t h i s c o n v e n i e n t method o f c l a s s i f i c a t i o n , 
Now a p rob l em some p e o p l e f ound i n t e r e s t i n g was the p rob lem o f s i m i l a r l y 
c l a s s i f y i n g p o l y h e d r a ( i t c a n ' t be a s s i m p l e s i n c e the re a re o b v i o u s l y 
c a s e s l i k e a p y r am id on a s q u a r e b a s e , as w e l l as one on a pentagon 
and so on) . 
In 1750 , the g r e a t m a t h e m a t i c i a n Leonha r t E u l e r came up 
wi th the formu1 a 
V - E + F = 2 
and s u g g e s t e d t h a t t h i s c o u l d be o f some use in the p rob lem, wh i ch he 
was h i m s e l f a t t h a t t ime wor i< ing o n . 
Now t h i s handy f o r m u l a c l e a r l y c o v e r s the most o b v i o u s c a s e s , 
f o r example : 
cube : V=8 , E =12 , F=6 V -E+F = 2 
t r i a n g u l a r p y r am id : \l=k, E=6 , F=4 V - E+F = 2 
s q u a r e p y r am id : V=5 , E=8 , F=5 V - E+F = 2 
and s o o n . 
Here i s a s i m p l e " p r o o f " o f the c o n j e c t u r e t h a t any p o l y h e d r o n obeys 
t h i s f o r m u l a , i . e . the g e n e r a l i z a t i o n , 
f o r any p o l y h e d r o n , V - E + F = 2 
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I do not aim a t r i g o u r , o n l y to get the idea o f the p roof a c r o s s . I t 
i s due to Cauchy. 
P r o o f : There are th ree s t e p s . 
1- Imagine P made o f rubber ; remove a f a ce ; 
s t r e t c h the r e s t out onto a p lane w i t hou t t e a r i n g 
anyth i ng. 
V e r t i c e s become v e r t i c e s , edges become edges and 
a face becomes the i n t e r i o r area of a po l ygon . 
Removing a face reduces F by 1, 
s t r e t c h i n g d o e s n ' t change any o the r number. 
2. T r i a n g u l a t e 
(each l i n e added i n c r e a s e s E & F b y 1 , s o \ / - E + F 
remains the same) 
3 . Remove t r i a n g l e s one by one : 
t h i s d o e s n ' t change V - E + F 
S i n c e the l a s t t r i a n g l e has V - E + F = 1, and we d i s c a r d e d a face 
the o r i g i n a l po l yhed ron had V - E + F = 2 , QED 
Now t h i s i s ve ry c u n n i n g , but u n f o r t u n a t e l y , there are counterexamples. 
Counterexample 1 : ne s ted cubes 
V = 16 
E = 2h 
F = 12 
V - E + F = 4 
Counter example 1 : a cube w i t h an i n t e r n a l c ub i ca l c a v i t y . 
^/a 
1 / 
/ 
/ 
/ 
Counter example 2 : a p i c t u r e frame made from mate r i a l o f t r i a n g u l a r c r o s s - s e c t i o n 
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C o u n t e r e x a m p l e 2 : P i c t u r e - frame 
V = 12 
E = 20 
F = 12 
y = E + f = k 
( c f . the d i a g r a m s on p . 5 7 a ) 
N o w , the q u e s t i o n is, w h a t do w e say a b o u t this lamentable state 
of a f f a i r s ? The f i r s t thing w e m i g h t d o is say that n e i t h e r of 
those is a p o l y h e d r o n . How could we do that? W e l l w e m i g h t say 
a p o l y h e d r o n is a s u r f a c e not a solid (so CEI is 2 p o l y h e d r a ) . 
A n d w e m i g h t say that if you put a plane through a p o l y h e d r o n , you 
g e t o n e p o l y g o n - not two - so CEI is not a p o l y h e d r o n . 
L a k a t o s calls this the m e t h o d of m o n s t e r - b a r r i n g . (cf. declaring 
W e s t A u s t r a l i a n s w a n s not s w a n s . ) 
A s e c o n d thing w e m i g h t d o is to say the proof is o b v i o u s l y no 
g o o d , the c o n j e c t u r e j u s t f a l s e . I call this g i v i ng u p . (Talk no 
m o r e o f s w a n s ) . 
A third thing w e m i g h t do is to a d j u s t the c o n j e c t u r e , thus : 
F o r any p o l y h e d r o n w i t h o u t c a v i t i e s o r t u n n e l s , 
V - E + F = 2 
T h i s is c a l l e d e x c e p t i o n b a r r i n g . (cf. "swans o u t s i d e A u s t r a l i a 
are wh i te") 
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A f o u r t h t h i n g we m i g h t do L a k a t o s c a l l s 1 e m m a - i n c o r p o r a t i o n . 
To see what t h i s means, c o n s i d e r why CE1 and 2 a r e coun te rexamp le s 
the r e a s o n i s t h a t i f you remove a f a c e , you can't s t r e t c h on to a 
p l a n e ; s o t h a t i s where the p r o o f b r e a k s down f o r t he se c a s e s . 
So we c o u l d d e f i n e a s i m p l e p o l y h e d r o n as one wh i ch can thus be 
s t r e t c h e d when a f a ce i s removed, and put up the a l t e r n a t i v e 
improved c o n j e c t u r e : 
For a l l s imple p o l y h e d r a , V - E + F = 2. 
T h i s i s no t the end o f the s t o r y by a l ong way but i t i s enough 
f o r my p u r p o s e s . ( i n the swan c a s e , the p a r a l l e l move wou ld 
p r e s u m a b l y r e q u i r e t h a t c e r t a i n g e n e t i c - t h e o r e t i c q u a l i f i c a t i o n s 
be b u i l t i n t o a new g e n e r a l i z a t i o n about swan s ' c o l o u r s . ) 
What the p o l y h e d r o n c a se shows 
( Le t me s a y t h a t what the m a t h e m a t i c i a n s d i d was take the f o u r t h 
a l t e r n a t i v e ^ I t h i n k t h i s example shows the f o l l o w i n g t h i n g s : 
1) c o n c e p t s can be i n adequa te - a s t h a t o f p o l y h e d r o n was when 
E u l e r put up h i s c o n j e c t u r e (and a f t e r ) ; 
i i ) c o n c e p t s c h a n g e , i ndeed d e v e l o p ; 
i i i ) r e f e r e n t i a l r u l e s a r e needed t o d e v e l o p c o n c e p t s - the 
" m o n s t e r s " must be d e c l a r e d to coun t as p o l y h e d r a ; 
i v ) a c o u n t e r e x a m p l e i s more than a mere c o n t r a d i c t i o n (hence 
the p o s s i b i l i t y o f i m p r o v i n g the c o n j e c t u r e ) ; 
v ) " h a v i n g a c o n c e p t " , f o r some c o n c e p t s a t l e a s t , i s a r a d i c a l l y 
i n c o m p l e t e a c h i e v e m e n t ; 
v i ) t h e r e a r e more than two s t r a t e g i e s f o r d e a l i n g w i t h 
c o u n t e r e x a m p l e s . 
T h i s l a s t p o i n t a l l o w s us to r e e n t e r the a p i a n w o r l d . 
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Bea r i ng on bees 
Now, remember B1 ? I t h i n k we can make t he se c o n s i d e r a t i o n s 
r e l e v a n t to fecfr bees o-fe i n t e r e s t e d i n geometry and 
p r e t e n d t h a t B 1 ' s p r ob l em was to be f a ced w i t h the g e n e r a l i z a t i o n : 
Fo r a l l p o l y h e d r a , V - E + F = 2 
and the c o u n t e r e x a m p l e 1, 
What can B1 do? The way B e n n e t t t e l l s the s t o r y he may take 
e i t h e r the f i r s t o r the s econd o f my a l t e r n a t i v e s - d e c l a r e the 
CE a m o n s t e r , s a v i n g the g e n e r a l i z a t i o n ; o r a ccep t the CE and 
d rop the g e n e r a l i z a t i o n . Now o f c o u r s e , Benne t t does not r u l e 
o u t p u t t i n g up new gene ra 1i z a t i on s - e l s e the bees wou1d e v e n t u a 1 l y 
l a p s e back to s t a g e 3; but how do they do i t ? Pe rhaps on B e n n e t t ' s 
a c c o u n t they cou1d put up the f i r s t improved c o n j e c t u r e , though 
i t i s no t o b v i o u s how they a r r i v e a t i t . 
I t seems to me even l e s s p l a u s i b l e t h a t they c o u l d put up the 
s e cond improved c o n j e c t u r e . But even i f they c o u l d , my p o i n t i s 
t h i s : how wou ld they d e c i d e wh i ch to put up? T h i s i s a q u e s t i o n 
abou t how to a p p l y c o n c e p t s , and on B e n n e t t ' s a c c o u n t c o n s e q u e n t l y 
no t a r a t i o n a l q u e s t i o n . But I c l a i m t ha t the f o u r t h a l t e r n a t i v e 
i s more r a t i o n a l than the t h i r d . Why? Because e x c e p t i o n -
b a r r i n g d e c r e a s e s c o n t e n t in a way t h a t a l e m m a - i n c o r p o r a t i o n 
does no t - the s econd improved c o n j e c t u r e e x p l a i n s why the c o u n t e r -
examp le s f a i l to s a t i s f y the f o r m u l a ; the f i r s t s i m p l y e x c l u d e s them 
ad h o c . 
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CHAPTER THREE 
R A T I O N A L I T Y AND LOGICAL R E V I S I O N 
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3 - 0 C o n n e c t i n g Summary 
The r e l a t i o n o f t h i s c h a p t e r to the p r e v i o u s two i s as f o l l o w s . The 
a rgument f rom f ramework s r e l i e s , f o r any cogency i t may have , on the 
idea t h a t t h e r e i s an e s s e n c e t o r a t i o n a l i t y , some n e c e s s a r y 
c o g n i t i v e e l ement w h i c h any r a t i o n a l b e i n g must have . The idea t h a t 
c e r t a i n c o n c e p t s m i g h t p l a y s u c h a r o l e was a t t a c k e d in c hap te r two; 
in t h i s c h a p t e r , the p a r a l l e l t h e s i s about l o g i c i s c r i t i c i z e d . In 
terms o f r u l e s , in c h a p t e r two I p o i n t e d ou t how s i m p l e i t i s to 
change a f ramework by a d d i n g ( o r s u b t r a c t i n g ) a s e m a n t i c a l r u l e . 
L a t e r I s h a l l g i v e a l i t t l e a t t e n t i o n to the idea t ha t c h a n g i n g 
b e l i e f s ( i n p a r t i c u l a r , t h e o r i e s ) changes the s y n t a c t i c r u l e s on 
d i s c o u r s e . In t h i s c h a p t e r I want to a r gue f o r Q u i n e ' s r e v i s i o n 
t h e s i s - w h i c h f o r o u r p u r p o s e s means t h a t we a re f r e e to keep o r 
r e j e c t any r u l e , even a l o g i c a l r u l e (even the law o f the e x c l u d e d 
m i d d l e ) . As I p o i n t e d ou t in c h a p t e r two, t h i s argument r e i n f o r c e s 
t ha t o f c h a p t e r two in t h a t we wou ld c e r t a i n l y be c h a n g i n g ou r 
l o g i c a l c o n c e p t s i n r e v i s i n g l o g i c . I ndeed, I a r gue t ha t the model 
o f c o n c e p t - change g i v e n in c h a p t e r 2 can be t r a n s f e r r e d to l o g i c a l 
c o n c e p t s w i t h o u t s i g n i f i c a n t l o s s : a l t h o u g h r e f e r e n t i a l r u l e s a r e 
no l o n g e r d i r e c t l y i n v o l v e d , n e v e r t h e l e s s the b a s i c p a t t e r n o f m inor 
c oncep t change t h r o u g h r u l e r e v i s i o n r ema i n s . 
The c h a p t e r may seem a ponde rou s a p p l i c a t i o n o f W i t t g e n s t e i n ' s 
" f a m i l y r e s e m b l a n c e " idea to the concep t o f l o g i c . In f a c t , t he re 
i s a good dea l o f t r u t h in t h i s r emark , bu t o n l y c o n s t r u e d in the 
l i g h t o f p a r t 2 , where the j u s t i f i c a t i o n o f t h a t idea i s a r gued f o r -
to be b l u n t , f a m i l i e s have r e s e m b l a n c e s f o r c a u s a l r e a s o n s w h i c h we 
c a n , and do , e x l ^ r e s s in the t h e o r y o f e v o l u t i o n . S i m i l a r l y f o r 
o t h e r t h i n g s w i t h f a m i l y r e s e m b l a n c e . 
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The h o r s e must p u l l the c a r t ! 
Q u i n e ' s r e v i s i o n t h e s i s i s 
(R) " A n y s t a t e m e n t can be h e l d t r u e come what may . . . no s t a tement 
i s immune to r e v i s i o n . " ^ 
I f we a d j o i n to t h i s c l a i m the f u r t h e r t h e s i s t ha t 
(P) Any r u l e w h i c h g u i d e s d i s c o u r s e can be s t a t e d as a 
p r opo s i t i o n 
then we may d e r i v e the c o n c l u s i o n t ha t on t h i s v iew any r u l e , even a 
l o g i c a l r u l e , may be r e v i s e d . Indeed Quine e x p l i c i t l y admi t s the 
p o s s i b i l i t y in the p a s s a g e r e f e r r e d t o . But what does t h i s p o s s i b i l i t y 
amount t o ? One m i gh t be c o n t e n t w i t h the c o n c l u s i o n t h a t some 
l o g i c a l r u l e s can be r e v i s e d ; o r one m i gh t w i s h to take Qu ine a t f a c e -
v a l u e and a r g u e t h a t any l o g i c a l r u l e may be r e v i s e d . I s h a l l a r gue 
t h a t b o t h t h e s e c l a i m s a r e s o u n d , but t h a t the re i s a t l e a s t one 
k i n d o f r u l e w h i c h , though rev i s a b l e , may be. b^ciyNc\ou\ecl. Oyvlj a t the 
p r i c e o f e l i m i n a t i n g l o g i c , and hence the c o n t i n u a t i o n o f s c i e n t i f i c 
a c t i v i t y . Not t h a t t h i s i m p l i e s t ha t s uch a c o u r s e i s t h e r e f o r e 
i r r a t i o n a l ; on c e r t a i n v i e w s o f s p i r i t u a l deve lopment i t wou ld be 
s u p r e m e l y r a t i o n a l i f p o s s i b l e . 
( I t does have the p e c u l i a r p r o p e r t y , i f i t o c c u r s , o f b e i n g the 
l a s t e x e r c i s e o f r a t i o n a l i t y f o r the pe r s on c o n c e r n e d ) . 
In the nex t s e c t i o n , I s h a l l a r g u e t h a t t he re a re c l e a r examples o f 
l o g i c a l r u l e s whose r e v i s i o n i s p e r f e c t l y i n t e l l i g i b l e ; my examples w i l l 
be q u i t e s t a n d a r d o n e s , a p p e a l i n g p a r t i c u l a r l y to i n t u i t i o n i s m and 
1 . Q u i n e , ( T D E ) , p . h 3 
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quantum m e c h a n i c s . In the r e s t o f the c h a p t e r I s h a l l t r y to show 
what i s i n v o l v e d in l o g i c a l r e v i s i o n by a n s w e r i n g f o u r o b j e c t i o n s 
to the idea : t h a t r e v i s i o n i s o n l y p re tended ( a s , s a y , f o r 
i n t u i t i o n i s t s " a b a n d o n i n g " the law o f e x c l u d e d m i d d l e ) ; tha t 
r e v i s i o n i s o n l y n o t a t i o n a l , hence t r i v i a l ; t ha t i t must be 
i r r a t i o n a l ; and t h a t i t can o n l y be p a r t i a l . I t w i l l be appa ren t 
t h a t t he se f o u r o b j e c t i o n s make s u c c e s s i v e l y g r e a t e r i m p l i c i t 
c o n c e s s i o n s to the idea o f r e v i s i o n to l o g i c . 
3 .1 Examples o f r e v i s i o n s o f l o g i c : I n t u i t i o n i s m , quantum p h y s i c s , 
modal l o g i c , l i f e - p r e d i c a t e s . 
I s h a l l mean by " c l a s s i c a l l o g i c " , L, the s t a n d a r d p r o p o s i t i o n 
c a l c u l u s and the lower p r e d i c a t e c a l c u l u s , as g i v e n in s t a n d a r d 
t e x t b o o k s s u c h a s Hughes S Londey. I assume t ha t we accept c l a s s i c a l 
l o g i c a t p r e s e n t . Any l o g i c a l c a l c u l u s can be f o r m u l a t e d in v a r i o u s 
e q u i v a l e n t way s . No rma l l y one has some ax ioms and some r u l e s o f 
i n f e r e n c e - f o r example a common v e r s i o n o f p r o p o s i t i o n a 1 c a l c u l u s 
has 5 ax ioms and 2 r u l e s . ^ I t i s q u i t e p o s s i b l e to ' t r a d e o f f 
ax ioms f o r r u l e s ; i ndeed ax ioms a re not e s s e n t i a l , a l t h o u g h r u l e s a r e . 
The r e v i s i o n s to l o g i c w h i c h have commonly been c a n v a s s e d a re u s u a l l y 
g i v e n as changes to the s e t o f a x i o m s , but t h i s i s an i n e s s e n t i a l p o i n t . 
A r e v i s i o n to l o g i c c o n s i s t s in a c c e p t i n g one c a l c u l u s in p l a ce o f 
a n o t h e r ; thus a g l a n c e a t the l o g i c a l l i t e r a t u r e r e v e a l s a p l e t h o r a 
o f p u t a t i v e l y p o s s i b l e r e v i s i o n s . Some o f c o u r s e may be t r i v i a l . 
My f i r s t two examp le s o f r e v i s i o n s o f l o g i c a re r e v i s i o n s to the 
p r o p o s i t i o n a 1 c a l c u l u s . The f i r s t example i s t ha t o f i n t u i t i o n i s m : 
2 . e . g . a s in Huqhes and Londey (EFL) ch . 15 
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s t a n d a r d l y , one r e ga rd s a d o p t i n g i n t u i t i o n i s m as abandon ing the 
law o f the e x c l u d e d m i d d l e . T h i s i s e q u i v a l e n t to d r opp i n g the 
e l i m i n a t i o n r u l e f o r n e g a t i o n 
(ONE) ~ ~ p 
(That i s , " f r om ~~p you 
p may i n f e r p . " ) 
So t h i s s u g g e s t i o n amounts to r e v i s i n g the r u l e DNE, t ha t i s , 
g i v i n g i t up. The reason f o r wan t i n g to make t h i s r e v i s i o n i s that 
i t e n a b l e s one to a v o i d the s e t t h e o r e t i c a n t i n o m i e s . 
A second p o s s i b l e r e v i s i o n to the p r e p o s i t i o n a l c a l c u l u s i s : 
Abandon the d i s t r i b u t i o n o f ' a n d ' ove r ' o r ' , tha t i s the law 
p . (qv r ) (p .q) v (p . r) 3 
T h i s has been s u g g e s t e d by Putnam^ f o l l o w i n g F i n k e l s t e i n ^ as the 
b e s t way to deal w i th the we l l known e p i s t e m o l o g i c a 1 problems 
posed by the 'Copenhagen i n t e r p r e t a t i o n ' o f quantum theo r y . 
(A ' r u l e ' v e r s i o n o f t h i s r e v i s i o n can e a s i l y be g i v e n . ) That 
t h i s i s a d i f f e r e n t r e v i s i o n to the f i r s t one i s c l e a r from the 
f a c t that (pv~p) i s p a r t o f Putnam ' s rema in ing c a l c u l u s . 
The l o g i c o b t a i n e d by t a k i n g Putnam ' s s u g g e s t i o n i s not v e r y w e l l -
known, u n l i k e the i n t u i t i o n i s t l o g i c I . C l e a r l y i t does not 
e x h a u s t the range o f a l t e r n a t i v e s ; indeed the ex ten t o f t ha t range 
i s not q u i t e c l e a r - how many ( d i f f e r e n t ) a x i o m a t i s a t ions o f L 
a re t h e r e ? Under what c i r c u m s t a n c e s i s the r e s u l t o f d r opp i n g a 
p a r t i c u l a r ax iom from one a x i o m a t i s a t i o n the same l o g i c as t ha t 
o b t a i n e d by d r o p p i n g some ( o t h e r ) ax iom from ano the r a x i o m a t i s a t i o n ? 
These q u e s t i o n s , though i n t e r e s t i n g , cannot be pur sued h e r e . 
3. Putnam ( I L E ) 
F i n k e l s t e i n (MSL) 
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A d i f f e r e n t k i n d o f r e v i s i o n i s d e m o n s t r a t e d by the s e a r c h f o r 
e x t e n s i o n s o f c l a s s i c a l l o g i c , a s in deba te a b o u t what i s the 
' r i g h t ' modal l o g i c - Ski s y s t e m B? - h e r e a g a i n the a s s u m p t i o n 
t h a t one o f them J ^ r i g h t i f o n l y we can f i n d o u t w h i c h seems a 
p r e j u d i c e u n j u s t i f i e d by the w e a k n e s s o f o u r c o n f l i c t i n g i n t u i t i o n s 
and the e x p a n d i n g m a t e r i a l on w h i c h we can a t any t ime employ o u r 
p r e s e n t l y f a v o u r e d s y s t e m . T h i s c a s e d e m o n s t r a t e s the d a n g e r 
o f t h i n k i n g t h a t we a c c e p t a d e t e r m i n a t e l o g i c e ven a s i d e f rom 
the i s s u e w h e t h e r i f we do , i t i s the ' r i g h t ' o n e . 
P e r h a p s f o r a g i v e n p e r s o n a t a g i v e n t i m e , t h e r e i s some d e t e r m i n a b l e 
modal l o g i c a c c e p t e d , t hough even t h i s seems d o u b t f u l ; t h a t t h e r e 
i s no c o m m u n i t y - w i d e ag reement i s c l e a r enough f r om the e x t e n t o f 
d e b a t e a b o u t modal a r g u m e n t s and t h e i r p r o p r i e t y ( f o r e xamp le , 
A n s e l m ' s O n t o l o g i c a l a r gument f o r the e x i s t e n c e o f g o d ) . 
T h i s examp le e x h i b i t s a d i a l e c t i c a l t r a d e o f f between r u l e s and c a s e s 
who se f r e n z y i s o n l y an e x a g g e r a t i o n o f the t r u e s i t u a t i o n f o r the 
q u i e t e r p a r t s o f l o g i c . Why s h o u l d we t h i n k t h a t t h e s e l e s s w e l l 
s e t t l e d p a r t s o f l o g i c a r e t h e r e f o r e l e s s c e n t r a l t han the l ower 
p r e d i c a t e c a l c u l u s ? 
A n o t h e r examp le o f a r e v i s i o n to c l a s s i c a l l o g i c , t h i s t ime to t h e 
q u a n t i f i c a t i o n t h e o r y , h a s been f l o a t e d a s a p o s s i b i l i t y by Dummett 
in c o n n e c t i o n w i t h the p r o b l e m s r a i s e d by v a g u e n e s s . ^ ( O t h e r r emed i e s 
have a l s o been s u g g e s t e d ) . T h i s i s t o g i v e up the r u l e s omet imes 
known a s " m a t h e m a t i c a l i n d u c t i o n " . I s h a l l m y s e l f be a r g u i n g j^afi" Vwc 
t h i s i s r e q u i r e d , on the g r o u n d t h a t r e a s o n e r s must be 
a b l e t o r e a s o n a b o u t r e a s o n e r s and t h a t l i f e - p r e d i c a t e s l i k e 
" r e a s o n e r " a r e n e c e s s a r i l y v a g u e ; s o I s a y no more a b o u t i t h e r e . 
5 . Dummett, (WP) 
3 -2 F i r s t o b j e c t i o n : r e v i s i o n i s p r e t e n d e d . 
The s t r o n g e s t k i n d o f o b j e c t i o n to the p ropo sa l t ha t l o g i c be r e v i s e d 
i s to s ay i t i s i m p o s s i b l e : r e v i s i o n can be, a t most , p re tended. 
For i n s t a n c e , i t may be s a i d t ha t i n t u i t i o n i s t s though g e n u i n e l y 
a b j u r i n g DNE in mathemat i c s have not r e a l l y abandoned DNE; r a t h e r , 
f o r the s t r i c t l y 1 im i t ed p u r p o s e s o f mathemat i c s , the r u l e i s 
s u s p e n d e d . However, i t goes on , in o r d e r to use a d e v i a n t l o g i c 
r e q u i r e s the use o f c l a s s i c a l l o g i c in o r de r to p i c k and choose 
when, and when n o t , i t i s to be p r e f e r r e d . Thus , a d e v i a n t l o g i c 
can o n l y be a p e r s o n ' s s e conda r y l o g i c ; the p r imary l o g i c must be 
c l a s s i c a l . I have th ree p o i n t s to make h e r e . 
F i r s t l y , note t ha t the r u l e i s not me re 1y suspended : f o r i n t u i t i o n i s t s , 
a s tatemen t 1i ke 
" T h e r e i s a sequence o f 100 7 ' s in the decimal e x p a n s i o n o f 
fi , o r e l s e t he re i s n o t " 
i s not Woe; but in c l a s s i c a l l o g i c i t i s t r u e . So the d i f f e r e n c e does 
not c o n s i s t mere 1y in n o t d rawing p o s s i b l e c o n c l u s i o n s . T h i s i s 
an example o f the i n t e r a c t i o n o f l o g i c a l and semant i ca l r u l e s . 
S e c o n d l y , i t wou ld seem tha t the argument depends on two a s sumpt i on s : 
t h a t some s p h e r e s o f r a t i o n a l a c t i v i t y n e c e s s a r i l y r e q u i r e c l a s s i c a l 
l o g i c - u n l i k e mathemat i ca l a c t i v i t y wh i ch seems to be p o s s i b l e w i t h 
L o r I ; and t ha t some such a c t i v i t i e s a re u n a v o i d a b l e f o r a r a t i o n a l 
b e i n g . But the f i r s t a s s u m p t i o n goes too f a r - f o r the second 
r e v i s i o n to c l a s s i c a l l o g i c , s u g g e s t e d by quantum mechan i c s , i s one 
where (pv~p) i s r e t a i n e d , y e t ,5 t^ot c 1 a s s i ca 1 l o g i c . Yet 
p h y s i c a l t h e o r y i s j u s t the k i nd o f s phe re o f r a t i o n a l a c t i v i t y the 
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o b j e c t i o n under c o n s i d e r a t i o n has in mind : f o r example, Ko rner^ 
c o n t r a s t s the s u i t a b i l i t y o f L and I f o r " f a c t u a l " and " c o n s t r u c t i v e " 
t h i n k i n g a s a k i n d o f fo rma l h e i r to the t h e o r e t i c a 1 / p r a c t i c a 1 reason 
d i s t i n c t i o n . An example l i k e Pu tnam ' s s u g g e s t i o n makes c l e a r the 
o v e r s i m p l i f i c a t i o n i n v o l v e d . M o r e o v e r , the second a s s umpt i on 
seems u n j u s t i f i e d ; i s i t i n c o n c e i v a b l e t h a t a g roup o f i n t u i t i o n i s t s 
s h o u l d a r r a n g e t o have t h e i r p h y s i c a l l i v e s s o automated t ha t they 
can devo te the who le o f t h e i r t ime to c o n s t r u c t i v e mathemat i c s ? 
Some m a t h e m a t i c i a n s seem to a c h i e v e someth ing l i k e t h i s f o r a time 
w i t h o u t c y b e r n a t i o n ! 
An o b v i o u s r i p o s t e to t h i s i s t ha t e x e r c i s e o f c l a s s i c a l l o g i c w i l l 
be i n v o l v e d in the l i f e s u p p o r t ma intenance s y s t e m s , q u i t e l i k e l y 
on the p a r t o f o t h e r peop le : but t h i s i s i r r e l e v a n t to the q u e s t i o n 
whethe r some r a t i o n a l b e i n g s can d i s p e n s e w i t h L. 
T h i r d l y , I wou ld l i k e to q u e s t i o n the idea that some l o g i c must 
be p r i m a r y o v e r o t h e r s in a p e r s o n ' s c a t e g o r i a l f ramework. T h i s k i n d 
o f n o t i o n seems to i d e n t i f y a l o g i c too c l o s e l y w i t h a c a l c u l u s : 
I and L a re d i s t i n c t as c a l c u l i because they a re not i d e n t i c a l . 
But f o r a g i v e n r a t i o n a l b e i n g , u s i n g bo th I and L, a l a r g e pa r t 
o f the r e l e v a n t l o g i c a l a p p a r a t u s w i l l be at once pa r t o f I and L 
f o r the r e a s o n e r ; use o f both I and L w i l l c o n s i s t in complex 
a t t i t u d e s to t he r e l a t i o n between t h i s common p a r t and, s a y , DNE. 
Much o f t h i s w i l l c o n s i s t in a c cep t ance and r e j e c t i o n r e s p e c t i v e l y 
o f v a r i o u s b e l i e f s o b t a i n e d w i t h and w i t h o u t the use o f t ha t r u l e 
t h a t i s , the r e a s o n e r ' s s t o c k o f " t r u t h s " and " f a l s e h o o d s " . 
6 . K o r n e r , (CF) , pp. 3 5 - 3 8 
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3.3 S e c o n d O b j e c t i o n : r e v i s i o n is t r i v i a l . 
A n o b j e c t i o n to the idea o f r e v i s i o n to l o g i c that is a l m o s t as 
s t r o n g as the p r e c e d i n g o n e is this : r e v i s i o n is p o s s i b l e , b u t its 
s i g n i f i c a n c e is i l l u s o r y , f o r it is p u r e l y n o t a t i o n a l . T h i s t h e s i s 
has b e e n s o m e w h a t c o n f u s e d l y a t t r i b u t e d to Q u i n e r e c e n t l y , b o t h by 
M o r t o n ^ a n d H a a c k ^ . 
O n e c a n n o t r e j e c t the p o s s i b i l i t y o f r e v i s i o n by s i m p l y c l a i m i n g 
t h a t e v e r y o n e u s e s the s a m e logic " r e a l l y " ; but this at o n c e r a i s e s 
the q u e s t i o n : h o w o n e d e t e r m i n e s w h a t logic s o m e o n e d o e s u s e ? 
N o t to p r e j u d g e the issue h e r e is to put the p o s s i b l e d e v i a n t in 
the p o s i t i o n o f an a n t h r o p o l o g i c a l o b j e c t a n d s e e k a t r a n s l a t i o n 
o f h i s l o g i c a l d i a l e c t . T h e a l l e g e d t r i v i a l i t y t h e s i s is an 
a r g u m e n t to the e f f e c t that e v e r y t r a n s l a t i o n w h i c h d o e s not reveal 
the f o r e i g n logic as c l a s s i c a l logic m u s t be a m i s t r a n s l a t i o n . T h u s 
"we impute o u r o r t h o d o x l o g i c to ( f o r e i g n e r ) 
o r i m p o s e it u p o n h i m , by t r a n s l a t i n g h i s 
d e v i a n t d i a l e c t . " 9 
T h u s d i s a g r e e m e n t is i l l u s o r y . 
" H e r e , e v i d e n t l y , is the d e v i a n t l o g i c i a n ' s p r e d i c a m e n t : 
w h e n he t r i e s to d e n y the d o c t r i n e he o n l y c h a n g e s the 
s u b j e c t . " 1 0 
F o r a p p a r e n t d e v i a n t s c a n n o t m e a n the s a m e by the logical c o n n e c t i v e s 
7 . M o r t o n , A : ( D D C S ) 
8 . H a a c k , S.: (DL) 
9 . Q u i n e , W . (PL) 
1 0 . ibid p . 8 2 
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11 s u r e l y the n o t a t i o n c e a s e d to be r e c o g n i z a b l e as n e g a t i o n w h e n t h e y 
t o o k to r e g a r d i n g s o m e c o n j u n c t i o n s o f the f o r m (p.-^p) as t r u e , a n d 
s t o p p e d r e g a r d i n g s u c h s e n t e n c e s as i m p l y i n g all o t h e r s 
T h e p r e m i s e is that the e v i d e n c e f o r t r a n s l a t i n g w o r d s as l o g i c a l 
c o n n e c t i v e s c o n s i s t s in o b s e r v i n g that they o b e y c e r t a i n r u l e s o f 
p a s s a g e , f o r e x a m p l e 
" i f a n a t i v e is p r e p a r e d to a s s e n t to s o m e c o m p o u n d s e n t e n c e 
b u t n o t to a c o n s t i t u e n t , this is a reason n o t to c o n s t r u e 
1 9 
the c o n s t r u c t i o n as c o n j u n c t i o n . " 
H o w e v e r , as Q u i n e h i m s e l f p o i n t s o u t t h o u g h his c r i t i c s o v e r l o o k 
t h i s , this a r g u m e n t o n l y rules o u t o u r i d e n t i f y i n g a c o n s t r u c t i o n w i t h 
a c o n n e c t i v e w h e n it c o n t r a v e n e s rules g o v e r n i n g that c o n n e c t i v e . 
T h u s a d e q u a t e t r a n s l a t i o n s o f f o r e i g n t h e s e s c a n n o t come o u t as 
n e g a t i o n s of c l a s s i c a l t h e s e s . W h a t is n o t e n s u r e d is that 
" a l l o u r l o g i c a l s e n t e n c e s c a r r y o v e r into t r u t h s o f the 
f o r e i g n l a n g u a g e 
In f a c t , Q u i n e g o e s o n to e x p l i c i t l y c o n s i d e r s u c h c a s e s as i n t u i t i o n i s m 
w h i c h fit this d e s c r i p t i o n . The n o t i o n that he r e g a r d s t h e s e c a s e s as 
b e i n g o n e o f the o t h e r t w o ( n o t a t i o n a l v a r i a n t o r m i s t r a n s l a t i o n ) is 
n o t b o r n e o u t by s u c h r e m a r k s as 
" I n r e p u d i a t i n g 'pv-^p' he is indeed g i v i n g up c l a s s i c a l 
n e g a t i o n , o r p e r h a p s a l t e r n a t i o n , o r b o t h ; a n d he m a y h a v e 
h is r e a s o n s .. 
11 . ibid ibid 
1 2 . i b i d p . 8 2 1 5 . i b i d 
1 3 . ibid p . 8 3 
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" I t i s ha rd to face up to the r e j e c t i o n o f a n y t h i n g so 
b a s i c . 
"The p r i c e i s perhaps not q u i t e p r o h i b i t i v e , but the 
r e t u r n s had b e t t e r be good " 17 
C o n s i d e r the e a r l i e r c l a ims I quoted - the f i r s t two o f t h i s 
s e c t i o n j i s Quine s i m p l y i n c o n s i s t e n t ? I t h i n k no t . The d e v i a n t 
l o g i c i a n indeed does not deny the d o c t r i n e : he has g i v e n up 
c l a s s i c a l d en i a l ( i . e . n e g a t i o n ) ; and by the same token " t h e d o c t r i n e " 
must be d i f f e r e n t in so f a r as the r u l e s f o r the c o n n e c t i v e s in i t 
d i f f e r . Yet t h i s c l e a r l y d o e s n ' t e xc l ude ' c o n f l i c t ' o r ' r e j e c t i o n ' 
( c f . the quote above from p . 8 6 ) . As f o r the ve r y f i r s t q u o t a t i o n 
g i v e n , t h i s i s I t h i n k a m i s t a ke - as Quine h i m s e l f has perhaps 
r e c o g n i z e d in a l a t e r w o r k . ^ ^ The p o i n t s a re two : 
F i r s t l y , we do not n e c e s s a r i l y impose our l o g i c on the d e v i a n t l o g i c i a n , 
as Qu ine ungua rded l y c l a i m s ; we may ' i m p o s e ' o n l y pa r t o f i t . 
I f we have dec ided t ha t a c o n s t r u c t i o n i s s e n t e n t i a l l y c o n n e c t i n g , 
we determine how to t r a n s l a t e i t by the methods Quine g i v e s , ^ ^ but 
t he se a re not o f u n i f o r m w e i g h t . Thus , 
" i f a n a t i v e i s p repa red to a s s e n t to some compound 
s en tence but not to a c o n s t i t u e n t , t h i s i s a reason 
not to c o n s t r u e the c o n s t r u c t i o n as c o n j u n c t i o n . " 
m i gh t be a w e i g h t y rea son a g a i n s t t ha t c o n s t r u a l i f he were a c t u a l l y 
to d i s s e n t from the c o n s t i t u e n t , f o r in t ha t case the t r a n s l a t i o n 
wou ld r e s u l t in c o n t r a d i c t i o n . But i f i t i s o n l y a case o f a s s e n t 
16. i b i d p .84 18. Qu i ne , (RR ) , 21 
17. i b i d p . 86 Qu.ne, ( P L ) , p .83 
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w i t h h e l d , the c o n s t r u c t i o n m i g h t be t r a n s l a t e d as c o n j u n c t i o n i f 
t h e r e i s no o t h e r c a n d i d a t e and the i n t r o d u c t i o n r u l e ( a s s e n t to 
compound upon a s s e n t to c o n s t i t u e n t s ) i s f o l l o w e d . Then ou r 
t h e o r y w o u l d be t h a t f o r some r e a s o n the e l i m i n a t i o n r u l e i s no t 
u s e d . I t i s h a r d t o see why t h i s c o u l d be, and h a r d e r to see why 
the c o n s t r u c t i o n e x i s t s a t a l l in i t s r a t h e r u s e l e s s form - bu t 
no t h a r d to see t h a t t h i s i s p o s s i b l e . The ca se i s q u i t e p a r a l l e l 
t o the example o f r e v i s i o n s a l r e a d y s u g g e s t e d . 
P r i o r ' s ^ * ^ n i g h t m a r e o f the c o n n e c t i v e " t o n k " wh i ch f o l l o w s one o f 
the r u l e s f o r " a n d " (A tonk B^B) and one o f t ho se f o r " o r " (A->A 
t onk B ) , m i g h t seem to r e f u t e the f o r e g o i n g . 
The answer to t h i s I t h i n k i s no t to d rag in the q u e s t i o n o f the 
9 1 
e x i s t e n c e o f c o n n e c t i v e s as does B e l n a p , wh i ch o n l y adds to the 
d i f f i c u l t q u e s t i o n s b e f o r e us the y e t more d i f f i c u l t ones about 
m a t h e m a t i c a l e x i s t e n c e . R a t h e r , we can be b r u t a l l y d i r e c t and 
admi t s u c h a c o n n e c t i v e - why n o t ? - but note t h a t i t i s u s e l e s s . 
I t i s u s e l e s s b e c a u s e e v e r y t h i n g becomes p r o v a b l e - wh i ch t a ke s 
away the p o i n t o f g i v i n g p r o o f s . 
(The s o c a l l e d ' p r o b l e m ' o f why i t ' s s o bad to be a b l e to deduce 
e v e r y t h i n g r e s t s on i g n o r i n g ou r need to r e f u t e a s w e l l as to 
p r o v e . I f p r o o f and r e f u t a t i o n l e ad to the same r e s u l t s , t h e i r 
p o i n t s a r e i o s ' 1 ' . ) 
20 . P r i o r , ( R I T ) 
21 . B e l n a p , (TPP) 
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A s e cond p o i n t i s t h a t (pv~p) f o r example i s a r g u a b l y not p a r t o f 
the c h a r a c t e r i z a t i o n o f any l o g i c a l c o n n e c t i v e by i t s u s e . ^ ^ 
C e r t a i n l y one can deny t h a t i t c h a r a c t e r i z e s s i n c e f o r 
i n t u i t i o n i s t s i t d o e s n ' t ; and even f o r Putnam i t d o e s n ' t e n t e r the 
" c o r e m e a n i n g " o f v . So i f we a c cep t the p r i n c i p l e t h a t one 
i d e n t i f i e s c o n n e c t i v e s by ( t hough not n e c e s s a r i l y wi th) r u l e s they 
o b e y , t h i s does not commit us to a l l o f c l a s s i c a l l o g i c u n l e s s we 
a r e i m p l i c i t l y a d j o i n i n g to t h a t p r i n c i p l e the f u r t h e r p r i n c i p l e 
t h a t a f o r e i g n c o n s t r u c t i o n i s no t a c e r t a i n c o n n e c t i v e o f Eng1 i sh 
u n l e s s i t s a t i s f i e s a l 1 c l a s s i c a l t h e s e s that c o n n e c t i v e e n t e r s . 
N a t u r a l l y , t h i s c o n s t r a i n t w i l l y i e l d c l a s s i c a l l o g i c , i f i t 
y i e l d s any ! 
(Qu ine seems to have r e c o g n i z e d t h i s l a t t e r p o i n t in the Roots 
o f R e f e r e n c e , where he a l l o w s that o n l y " v e r d i c t " f u n c t i o n s can 
be i d e n t i f i e d by h i s b e h a v i o u r a l c r i t e r i a and t h a t (pv~p) i s a 
t h e o r e t i ca1 t h e s i s ! ! ) 
A l l o f the f o r e g o i n g i s pe rhap s s u p e r f l u o u s i f one can a ccep t t ha t 
a p o s s i b i e ( i f u n d e s i r a b l e ) a l t e r n a t i v e l o g i c i s p r o v i d e d by an 
i m p l i c a t i o n f r agment s u ch as w h i c h c o n t a i n s but the one non-
c l a s s i c a l c o n n e c t i v e . 
3. it T h i r d O b j e c t i o n : R e v i s i o n I s I r r a t i o n a l 
I f r e v i s i o n o f l o g i c i s a c c e p t e d as n o n - t r i v i a 11y p o s s i b 1 e , the next 
d e f e n s e a g a i n s t us d o i n g i t o r a c c e p t i n g t h a t i t i s done, must be 
t h a t t h i s wou ld b e , i n e v i t a b 1y, i r r a t i o n a l . 
2 2 . Putnam t h i n k s o t h e r w i s e : c f . ( I L E ) p . 233 
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We have s een pr ima f a c i e r e a s o n s f o r r e v i s i o n , such as d e a l i n g w i t h 
the e p i s t e m o l o g y o f quantum m e c h a n i c s , and o t h e r s a re not ha rd to 
f i n d - d e a l i n g w i t h v a g u e n e s s , f o r examp le . I have a l s o a r gued tha t 
r e v i s i o n w o u l d , in some c a s e s , be g e n u i n e , not mere l y n o t a t i o n a l . 
Pe rhap s t he s e r e a s o n s c o u l d neve r be good enough ones f o r c hang i n g 
l o g i c , however . Haack men t i on s two a rguments f o r t h i s ; 2 3 the 
argument t h a t r e v i s i n g p r e s u p p o s e s l o g i c , and P o p p e r ' s demand f o r 
the s t r o n g e s t l o g i c f o r c r i t i c i s m . ^ ^ 
Qu ine i n d i c a t e s a t h i r d , s t i l l weake r , one in the p a s s a g e s quoted 
above when he p o i n t s to the g r e a t i n c o n v e n i e n c e o f d r o p p i n g ( p v ~ p ) . 
The r e l u c t a n c e o f m a t h e m a t i c i a n s to g i v e up the h i g h l y a e s t h e t i c a l l y 
s a t i s f a c t o r y towers and m i n a r e t s o f n o n - c o n s t r u c t i v e mathemat ic s 
r e f l e c t s the same k i n d o f o b j e c t i o n . Let us c o n s i d e r t he se th ree 
k i n d s o f a rgument s in r e v e r s e , that i s , in o r d e r o f t h e i r s t r e n g t h . 
The f i r s t k i n d o f a r gument , the argument from i n c o n v e n i e n c e , cannot 
be a knockdown a r gumen t , as Qu ine o f c o u r s e admi t s in the p a s s a g e s 
q u o t e d . R a t h e r , the idea i s t h a t r e v i s i o n c o u l d , l o g i c a l l y , be 
r a t i o n a l ; but i t i s i n c o n c e i v a b l e how the g a i n s c o u l d be s u f f i c i e n t 
to o u t w e i g h the c o s t . T h i s k i n d o f a rgument , never v e r y a p p e a l i n g , 
c o n t i n u a l l y becomes l e s s s o as t ime p a s s e s and a l t e r n a t i v e r e s o l u t i o n s 
f o r the e p i s t e m o l o g i c a l q u a n d a r i e s wh i ch have led to such s u g g e s t i o n s 
f o r r e v i s i o n o f l o g i c do not become a c c e p t a b l e a l t e r n a t i v e s to 
l o g i c a l r e v i s i o n . 
P o p p e r ' s a rgument i s more s u b s t a n t i a l . H i s p o i n t i s t h a t c r i t i c i s m 
i s s t r o n g e s t i f we u se " t h e s t r o n g e s t l o g i c . . . a t ou r d i s p o s a l " . 
2 3 . H a a c k , o p . c i t . pp. 3 5 - 8 
2k. P o p p e r , (OK) pp. 3 0 5 - 8 
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s i n c e then the l a r g e s t c l a s s o f p o t e n t i a l f a l s i f i e r s f o r o u r t h e o r i e s 
i s made a v a i l a b l e . P u t t i n g a s i d e the f a c t t ha t the s t r o n g e s t l o g i c 
i s an i n c o n s i s t e n t o n e , w h i c h shows t h a t o t h e r c r i t e r i a must be 
i n v o l v e d , i t seems t h a t Popper i s i g n o r i n g the p o s s i b i l i t y o f 
u s i n g c l a s s i c a l l o g i c t o c r i t i c i z e c l a s s i c a l l o g i c , and thu s 
p r o v i d e an a rgument f o r a r e v i s i o n : w h i c h i s j u s t what i n t u i t i o n i s t s 
do . 
But in f a c t , he r e s t r i c t s t h i s a rgument to the q u e s t i o n o f wh i ch 
l o g i c we s h o u l d u se in e m p i r i c a l s c i e n c e . Haack a r g u e s t ha t h i s 
a r gument he re i s c i r c u l a r , and I b e l i e v e t h a t i t i s ; but the c i r c l e 
i s no t the one she s u g g e s t s . 
A c c o r d i n g to he r i t goes 
( i ) l o g i c a l r e v i s i o n wou ld impede s c i e n c e d o n ' t r e v i s e . 
( i i ) l o g i c a l r e v i s i o n s a v e s r e v i s i n g some o f s c i e n c e ( e . g . QM), 
impedes s c i e n c e . 
( i i i ) l o g i c i s not f a l s i f i a b l e , s o not s c i e n c e , s o LR s a v e s r e v i s i n g 
s c i e n c e . 
( i v ) ( i ) . ^ l o g i c i s not f a l s i f i a b l e . 
Now in f a c t f a l s i f iab i s no t the same as revisabi\A^, though Haack 
p r e t e n d s t h a t i t i s . But anyway , as she adm i t s o u t s i d e t h i s c i r c l e , 
the r e a s o n t h a t l o g i c i s n o t , chez P o p p e r , f a l s i f i a b l e i s not becau se 
i f i t were i t w o u l d impede s c i e n c e , bu t becau se i t c o n s i s t s o f t a u t o l o g i e s 
w h i c h c o n f l i c t w i t h no b a s i c s t a t e m e n t : " E v e r y t a u t o l o g y f o l l o w s 
f rom e v e r y b a s i c s t a t e m e n t , s i n c e i t f o l l o w s f rom any s t a t e m e n t w h a t e v e r . 
2 5 . P o p p e r , ( LSD) p . 91 
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H e r e is w h e r e the c i r c u l a r i t y i s , f o r this c l a i m of Popper's is 
o n l y true t a k i n g " f o l l o w s f r o m " to invoke c l a s s i c a l logic. The 
f o r m u l a w h i c h P u t n a m w a n t s to d r o p is a t a u t o l o g y , as of course is 
(pv~p) ; but if that w e r e e n o u g h to m a k e them f o l l o w from any 
s t a t e m e n t w h a t e v e r , t h e y ' d be u n d r o p p a b l e ! N a t u r a l l y , c l a s s i c a l 
logic c a n n o t be r e v i s e d w h i l e retaining c l a s s i c a l l o g i c . 
T h u s j_ r e j e c t P o p p e r ' s a r g u m e n t f o r being c i r c u l a r , but not quite 
on H a a c k ' s g r o u n d ! So logical revision m a y be rational a f t e r a l l , 
as far as this a r g u m e n t g o e s . If the o b j e c t a g a i n s t w h i c h the 
" s t r o n g e s t logic" is d i r e c t e d is itself c l a s s i c a l l o g i c , w e 
m u s t be p r e p a r e d to a c t on the r e s u l t s . 
The t h i r d a r g u m e n t , that r e v i s i n g logic p r e s u p p o s e s logic Is only 
p l a u s i b l e as long as the r e f e r e n t s of the two uses of " l o g i c " are 
kept v a g u e e n o u g h for it to be a s s u m e d that they are the s a m e . This 
n e e d not be s o . Even if it is, as in the case of using classical 
logic to c r I 1 1 c l z e i t s e l f , the c o n s e q u e n t rev i s ion, if w e d e c i d e 
to m a k e It, does n o t rest on m a k i n g use of full c l a s s i c a l l o g i c , 
o n l y e n o u g h of that to l e g i t i m a t e a p a r t i c u l a r i n f e r e n c e : 
1) L has u n a c c e p t a b l e c o n s e q u e n c e s (Premise) 
2) The b e s t r e s o l u t i o n to (l) is to a b a n d o n L for 1 (Premise) 
3) So I s h o u l d a b a n d o n L f o r I ( c o n c l u s i o n ) 
The p r e m i s s e s m a y h a v e b e e n o b t a i n e d using L , but this inference 
n e e d not : it can be m a d e u s i n g 1 (or e v e n less). 
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3 -5 F o u r t h O b j e c t i o n : r e v i s i o n can o n l y be p e r i p h e r a l . 
T h e last a r g u m e n t leads n a t u r a l l y to the last a n d w e a k e s t o b j e c t i o n 
to the idea that logic is r e v i s a b l e w h i c h I shall c o n s i d e r . This 
is that a l t h o u g h s o m e logical rules m a y be r e v i s a b l e , not all a r e . 
S o , w e m i s t a k e n l y t h o u g h t (pv~p) could not be r e v i s e d , but there 
are n e v e r t h e l e s s s o m e o t h e r e s s e n t i a l parts of l o g i c . One o b v i o u s 
c a n d i d a t e is s u g g e s t e d by the p r e v i o u s a r g u m e n t , namely m o d u s p o n e n s . 
S i m i l a r l y , B e n n e t t ' s i n s i s t e n c e on the i n e l u c t a b i l i t y of n e g a t i o n 
m i g h t be s e e n as a r g u i n g the same for m o d u s t o l l e n s . 
The a r g u m e n t that there is, in a w e a k s e n s e , a limit to r e v i s i o n , 
c o i n c i d e s w i t h the a r g u m e n t w h i c h e x c l u d e s m o r e b i z a r r e kinds of 
d e v i a n c e w h i c h a r e o c c a s i o n a l l y h i n t e d at in p h i l o s o p h i c a l d i s c u s s i o n 
of a n t h r o p o l o g i c a l d a t a , as for e x a m p l e in W i n c h . Here the idea is 
that the ' l o g i c ' e m p l o y e d by some e x o t i c c u l t u r e m i g h t be so a l i e n 
to us as to be s i m p l y u n t r a n s 1 a t e a b 1 e . W h a t this m e a n s is s o m e w h a t 
o b s c u r e - I think in g e n e r a l the claims that n u a n c e X o r idiom Y 
a r e u n t r a n s 1 a t e a b 1 e are a b o u t as c o g e n t and as important as the 
d o c t r i n e that you can n e v e r know w h a t I am thinking ("really") -
b u t o n e p r e c i s e i n t e r p r e t a t i o n is that the f o r e i g n tongue has 
n o n e of the c l a s s i c a l s e n t e n t i a l c o n n e c t i v e s (and, o r , n o t , e t c . ) . 
T h i s I r e j e c t . 
Now I do not think it n e c e s s a r y that f o r e i g n c o n t a i n an e q u i v a l e n t for 
' a n d ' , nor for 'or', n o r for any o t h e r s p e c i f i c c o n n e c t i v e . It is 
p o s s i b l e , t h o u g h no d o u b t s o m e w h a t u n l i k e l y , that f o r e i g n should 
c o n t a i n o n l y o n e w o r d f o r a c o n n e c t i v e , for e x a m p l e the S h e f f e r s t r o k e 
78 
But it m u s t c o n t a i n s o m e c o n n e c t i v e . My a r g u m e n t for this claim f o l l o w s . 
In the first p l a c e , a v i a b l e l a n g u a g e m u s t allow inferences to be 
d r a w n . For if n o t , e v e r y s t r e t c h of d i s c o u r s e m u s t be simply a 
c o n c a t e n a t i o n of u n r e l a t e d s e n t e n c e s . But in that case w h a t is the 
p o i n t of it? If any l i n g u i s t i c a c t i o n can be o n l y a response to 
n o n l i n g u i s t i c a c t i o n , o r a s t i m u l u s to it, there seems to be nothing 
a b o u t it to d i g n i f y w i t h the n a m e 'logic', d e v i a n t o r o t h e r w i s e . 
S e c o n d l y , if a n y i n f e r e n c e s can be drawn then some s e n t e n t i a l 
i n f e r e n c e s can b e . (That is. Inferences w h o s e form can be given by 
the p r e p o s i t i o n a l c a l c u l u s . ) For s u p p o s e not; s u p p o s e that in 
f o r e i g n the all and o n l y a c c e p t a b l e inferences a r e , s a y , c l a s s i c a l 
s y l l o g i s m s . S o , f o r e x a m p l e 
A B ^ , B C ^ , so AC^ 
is O K . I s u g g e s t that a v i a b l e language m u s t have a w a y of s e p a r a t i n g 
this d i s c o u r s e f r o m any c o n t e x t o f o t h e r s e n t e n c e s , to avoid c o n f u s i o n 
w i t h t h e m . This a m o u n t s to a d e v i c e for c o n d l t i o n a l i z a t i o n I.e. 
there Is s o m e w a y to put this a r g u m e n t as 
If A B a a n d BC^ then A C ^ 
so that _i_t can be d i s c u s s e d . One 'suspends' the p r e m i s e s in o r d e r to 
c o n s i d e r the e n t a iIment b e t w e e n them a n d the c o n c l u s i o n . This does 
not s h o w that w o r d s f o r 'if .. t h e n ' m u s t e x i s t in f o r e i g n , b u t , 
it d o e s r e q u i r e that some s y n t a c t i c d e v i c e so t r a n s l a t e a b l e e x i s t . 
F u r t h e r , there m u s t be an inverse d e v i c e for r e l i e v i n g c o n d i t i o n a 1 Ization 
( ' d i s c h a r g i n g a s s u m p t i o n s ' ) - w h i c h a m o u n t s to s o m e rule like modus 
p o n e n s . I think t h e r e m u s t be s o m e rule of this kind if there is to 
be logi c at a l l . 
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A logic need not contain a negation of any kind - there are for 
example the 'positive propositiona1 calculus of Hilbert'^^, and E 
the 'pure calculus of entailment' of Anderson and Belnap.^^ 
The question is, whether a viable language could lack all kinds of 
negation. The basic argument has to be essentially that put by 
Bennett : reports which relate to the not both present and particular 
are no use unless they can be challenged. But the reason is not 
Bennett's reason that this is required to get the concept of 
rule into the situation. On the contrary, these systems make 
it clear that the notion of rule is quite capable of employment 
without such an operator's presence. (ALL logical systems use 
ru 1 es,) 
Thus the argument has to be a pragmatic one : could we account for 
the existence of a linguistic group employing solely the logic E? 
Clearly, one way is open to us - we could envisage philosophical 
arguments leading to its adopt i on by a group of mathematicians 
even more epIstemologIca11y narrow than the intuitionists, for 
broadly similar reasons. In the present academic context, such 
9ft 
a sub-language could conceivably survive, like intuitionese. ° 
Since this fantasy is possible, the argument for denial must rely 
on rationality's involving more than simply concepts and logic. 
In fact it rests on the demand for empirical concepts, a A d Sc ^ 
semantical rules. Moreover, if these in their turn are to be 
revis able (cf. Bennett on 'frozen intelligence'), this in turn 
requires adjudicative rules, as argued in Chapter 2. These might be 
regarded as logical, or perhaps methodological. In any case, it is 
26. Church, (PH) P.140 
27,. Anderson and Belnap, (E) , ch.7 
28. There are, indeed, "stricter" IntuItionists; cf. Griss, G. (N) 
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c l e a r tha t i f no s p e c i f i c ones are nece s sa r y (as I conclude from 
B e n n e t t ' s f a i l u r e to a rgue f o r some), wh ichever ones are he ld must 
be r e v i s a b l e . 
Ne i t he r of these a d m i s s i o n s , however, need commit us to any 
spec i f i c r u l e s to govern c o n s t r u c t i o n s we may w i t h some l a t i t u d e c a l l 
" n e g a t i o n " or "modus p o n e n s " . Once aga i n here we must r e fe r to the 
genera l argument s e t out in chapter one; in f a c t concern ing l o g i c 
we may i n s i s t on i t twice : that there are some l o g i c a l r u l e s i s 
n e c e s s a r y , but o f no s p e c i f i c ones can i t be s a i d that they are 
n e c e s s a r y . And more p a r t i c u l a r l y , concern ing the no t i on s of 
e n t a i lmen t and n e g a t i o n , we may say that some r u l e s gove rn ing 
l o g i c a l c o n s t r u c t i o n s we so r e cogn i s e must e x i s t ; but not that of 
some p a r t i c u l a r one s , those ones must be accepted by any r a t i o n a l 
th i nker . 
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CHAPTER FOUR 
N A I V E EVOLUT IONARY EP ISTEMOLOGY 
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Some m o t i v a t i o n s f o r e v o l u t i o n a r y e p i s t e m o l o g y 
k . ] . ] The one t h i n g on w h i c h a l l the more r a d i c a l p h i l o s o p h e r s o f 
s c i e n c e a g r e e , and I c o n c u r , i s t h a t a s t r i c t l y d e d u c t i v i s t a ccount 
o f s c i e n t i f i c advance ( t he " l a y e r - c a k e m o d e l " ) i s w r ong . But t h i s 
a d m i s s i o n c r e a t e s a d i l emma. I f t h e o r i e s a r e not deduced from da t a , 
i f the r e l a t i o n o f r e p l a c e d to r e p l a c i n g t h e o r y i s no t i n f e r a b i l i t y 
( a l t h o u g h d e d u c t i o n s t i l l ha s a c e n t r a l p l a c e in s c i e n t i f i c 
e x p l a n a t i o n s ) , i f no a p r i o r i a c c o u n t o f what i s r a t i o n a l In 
s c i e n t i f i c change can be g i v e n , then t he re I s no i r o n n e c e s s i t y in 
the s equence o f t h e o r i e s . Yet to r e t a i n some ho l d on the n o t i o n 
o f r e a s o n we canno t s i m p l y d i s m i s s what I s a p p a r e n t l y s c i e n t i f i c 
p r o g r e s s a s an i l l u s i o n : in some s e n s e , l a t e r t h e o r i e s a re (or s h o u l d 
be) b e t t e r than e a r l l e r o n e s . How can we r e c o n c i l e t h i s d i r e c t i o n , 
w i t h the a d m i t t e d l a c k o f a p o d e i c t i c l o g i c a l d i r e c t i v e s ? 
D i r e c t i o n w i t h o u t a d i r e c t o r i s j u s t the k i n d o f i m p o s s i b i l i t y made 
p o s s i b l e by D a r w i n i s m . The t h r u s t o f D a r w i n ' s t h e o r y i s to e x p l a i n 
the a p p e a r a n c e o f d e s i g n w i t h o u t r e c o u r s e to a d e s i g n e r . And t h i s 
requ i r e s a c c e p t i n g t h a t the ' a p p e a r a n c e o f t e l e o l o g y ' r e f e r s to a 
r e a l a s p e c t o f o r g a n i s m s , l a t e r c a l l e d f i t n e s s . In D a r w i n ' s t heo r y 
the f i t n e s s ( f i t t e d n e s s to i t s e n v i r o n m e n t ) o f an o r g a n i s m i s e x p l a i n e d 
by a s e r i e s o f improvement s , none o f w h i c h I s compe l l ed to o c c u r . 
A re t h e r e any r e a s o n s to t h i n k t h a t t h i s l o o s e p a r a l l e l can h e l p w i t h 
o u r d i l emma? The p r o o f o f s uch p u d d i n g s i s in the e a t i n g ( c f . Chs . 
5 , 6 i n f r a . ) , but t h e r e a r e two r e a s o n s f o r t h i n k i n g so w h i c h . I f 
my t h e s i s i s c o r r e c t , a r e u l t i m a t e l y one . 
k . ] . 2 The f i r s t a r gument r e s t s in a c c e p t a n c e o f the t h e o r y o f e v o l u t i o n . 
In p a r t i c u l a r , I a c c e p t t h a t man e v o l v e d f rom an imal a n c e s t o r s , and 
t h a t some p r e s e n t day s p e c i e s s u ch as ch impanzees d e r i v e from a 
common a n c e s t o r w i t h man. F u r t h e r m o r e , I t h i n k t ha t the a v a i l a b l e 
e v i d e n c e abou t t he s e s p e c i e s , and t h a t on d o l p h i n s t o o , i n d i c a t e s 
t ha t a t l e a s t some mental c h a r a c t e r i s t i c s o f man a r e e v o l u t i o n a r y 
p r o d u c t s . F i n a l l y , I do no t see t h a t t he re i s a t p r e s e n t a n y t h i n g 
but t h e o l o g i c a l p r e j u d i c e a g a i n s t the v iew t h a t a11 human c h a r a c t e r i s t i c s 
a re the p r o d u c t s o f e v o l u t i o n , and much economy to be g a i n e d from i t . 
G i ven t h i s , I t ake i t t h a t the p r e s u m p t i o n must be a g a i n s t such u n e x p l a i n e d 
l a cunae a s a r e r e q u i r e d by the n o t i o n o f a " l o g i c a l p r e c i p i c e " between 
man and the a n i m a l s , o r the s i m i l a r p o s t u l a t l o n o f some " c r i t i c a l p o i n t " 
a t w h i c h c u l t u r a l deve lopment took o ve r f rom b i o l o g i ca l e v o l u t I on , a 
p u n c t u a l emergence o f Man. A g a i n s t the l a t t e r I do not p r opo se to 
a r g u e h e r e , e x c e p t t o a s k the r h e t o r i c a l q u e s t i o n o f t ho se many 
p h i l o s o p h e r s who c o n c e i v e t h i s w a t e r s h e d as the b e g i n n i n g o f " g e n u i n e " 
s y m b o l i z a t i o n : what was the v e r y f i r s t mes sage ? The a b s u r d i t y o f 
l o o k i n g f o r an answer to t h i s q u e s t i o n i s e v i d e n t . 
And y e t w i t h o u t s u ch a c o g n i t i v e s a l t a t i o n , how can the n o t i o n o f a 
' l o g i c a l p r e c i p i c e ' be s q u a r e d w i t h e v o l u t i o n a r y t h e o r y ? 1 s u g g e s t t h a t , 
a s u s ed f o r example by B e n n e t t , i t I s a s t i p u l a t i o n r a t h e r than a 
d i s c o v e r y , a s i ndeed i s a p p a r e n t f rom my d i s c u s s i o n o f B e n n e t t , where 
I have p o i n t e d to the u n w a r r a n t e d ( excep t by t h i s s t i p u l a t i o n ! ) 
r e s t r i c t i o n o f " r e a s o n s " t o " c o n c l u s i v e r e a s o n s " and " h a v i n g c o n c e p t s " 
t o " l i n g u i s t i c c a p a c i t y " . S i m i l a r l y a r b i t r a r y demands a r e o f t e n put 
on what c o n s t i t u t e s l a n g u a g e o r c ommun i c a t i on , when t he se a r e taken 
to be the u n i q u e p o s s e s s i o n o f man. Where i s the e v i d e n c e f o r such 
a d i f f e r e n c e in k i n d w h i c h does not r e s t on s uch a p e t i t i o p r i n c i p i i ? 
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The ph ra se " d i f f e r e n c e in k i n d " i s a r a t h e r ambiguous one, c a r r y i n g 
a c o n n o t a t i o n o f a b s o l u t e o n t o l o g i c a l d i s p a r i t y . But e t y m o l o g i c a 1 1 y 
o f c o u r s e , i t r e f e r s b a s i c a l l y to b i o l o g i c a l t r a i t s , as c h a r a c t e r i z e 
the d i f f e r e n c e between, s a y , p i g s and a n t s . C o n s i d e r the t r a i t 
wh i ch p i g s have and a n t s d o n ' t o f be ing f o u r l e g g e d . T h i s d i f f e r e n c e 
i s a rea l one , but no o n t o l o g i c a l consequences en sue . The e x i s t e n c e 
o f t h i s d i f f e r e n c e i s one o f the exp lananda o f e v o l u t i o n t heo r y ; 
the e x p l a n a t i o n , i f g i v e n in d e t a i l s , would beg in from a common 
a n c e s t o r o f a l l p i g s and an t s and would p rov i de us w i t h an u n d e r s t a n d i n g 
o f j u s t what f o u r - l e g g e d n e s s i s through the d e t a i l s o f the h i s t o r y 
o f d e s c e n t to p i g s wh ich an t s d i d n ' t go t h r ough , f o r a c a r d i n a l 
f e a t u r e o f i t must be the u s e f u l n e s s to t h e i r p o s s e s s o r s o f v a r i o u s 
k i n d s o f l ocomot i ve s y s tem, and rea son s why in the c i r c u m s t a n c e s 
o f the p r o t o - p i g s , but not those of the p r o t o - a n t s , a f o u r - l e g g e d 
k i n d o f l o comot i on was s u p e r i o r . 
4 . 1 . 3 The second argument f o r s e e k i n g an e v o l u t i o n a r y c h a r a c t e r i z a t i o n 
o f r ea son i s tha t a d e t a i l e d p a r a l l e l can be drawn between two p r o c e s s e s : 
the p r o c e s s o f b i o l o g i c a l e v o l u t i o n , and the p r o ce s s o f 
s c i e n t i f i c d i s c o v e r y . Most o f the w r i t e r s we are concerned w i t h g r a n t 
the re i s an ana 1ogy. Popper c l a ims there i s more but does not make 
out h i s c a s e . I hope to make out a b e t t e r one. 
A summary s ta tement of the p a r a l l e l would be to say w i t h D.T. Campbell 
t ha t both p r o c e s s e s a re examples o f the " b l i n d - v a r i a t i o n and s e l e c t i v e -
r e t e n t i o n " p r o c e s s . 1 In such a p r o c e s s an i n i t i a l s t o c k o f e n t i t i e s 
g i v e s r i s e to a pool o f c o p i e s o f themse lves wh ich i n c o r p o r a t e s a 
range o f (m inor ) v a r i a t i o n s , t h e i r p u t a t i v e s u c c e s s o r s ; the l e s s 
a p p r o p r i a t e o f t he se are e l i m i n a t e d and the s u r v i v o r s c o n s t i t u t e the 
next i n i t i a l s t o c k . 
1. Campbel l (BV) c f . a l s o W i m s a t t ( T L S F ) . 
85 
The re a r e t h r e e b a s i c e l e m e n t s to the e v o l u t i o n t heo r y : h e r e d i t y , 
v a r i a t i o n and s e l e c t i o n . A l l t h r e e a r e p r e s e n t in s c i e n t i f i c 
t h i n k i n g : o u r t h e o r i e s a r e de scended f rom e a r l i e r o n e s ; a l t e r n a t i v e 
m ino r m o d i f i c a t i o n s to e x i s t i n g t h e o r i e s a r e c r e a t e d to deal w i t h 
p r o b l e m s ; no t a l l s u ch s u g g e s t i o n s a r e f r u i t f u l (pun i n t e n d e d ) . 
But i s t h i s i d e n t i f i a b l e p a r a l l e l enough f o r t r a n s f e r e n c e o f the 
t h e o r y ( r a t h e r than j u s t the l a n guage ) o f e v o l u t i o n to s c i e n t i f i c 
c h a n g e s ? I s h a l l s a y s o m e t h i n g about why i t seems i n s u f f i c i e n t 
in e x t a n t w r i t i n g s in the nex t s e c t i o n . 
There i s a t h i r d a rgument f o r l o o k i n g to the t heo r y o f 
e v o l u t i o n f o r g u i d a n c e f o r the di lemma o f ^ . 1 . 1 , connec ted in t h i s 
c a se n e i t h e r w i t h the p r o c e s s in q u e s t i o n , nor the s u b j e c t s / a g e n t s o f 
t h a t p r o c e s s ( ^ . 1 . 3 and ^ . 1 . 2 r e s p e c t i v e l y ) . R a t h e r , i t c once rn s 
the f a c t t h a t the di lemma a r i s e s o v e r g i v i n g s en se to the n o t i o n 
o f ' b e t t e r t h a n ' . B e a r i n g In mind t h a t the dilemma has a r i s e n In 
the r u i n s o f p o s t - C a r t e s i a n e p I s t e m o l o g y , I t m igh t be s a l u t a r y to 
c o n s i d e r whethe r the g e n e r a l n o t i o n o f e v a l u a t i o n c u r r e n t today 
does not s u f f e r f rom s o m e t h i n g l i k e the same I n f e c t i o n as t ha t n o t i o n 
o f k n o w l e d g e . 
In p a r t i c u l a r , I wou ld s i m p l y l i k e to p o i n t o u t , w i t h o u t p r e s e n t l y 
d e v e l o p i n g the p o i n t ^ , t h a t on an A r i s t o t e l I a n a n a l y s i s o f (mora l ) 
g o o d , the c o n c e p t o f ' b e t t e r t h a n ' ha s l o g i c a l c o n n e c t i o n s w i t h the 
n o t i o n s o f ' w e l l - b e i n g ' and ' f i t n e s s ' . W i t h o u t g o i n g to Amer i can 
e x t r e m e s , must t h e r e not be some t r u t h in the p r a g m a t i c c o n t e n t i o n 
t h a t b e t t e r t h e o r i e s a re o f more u s e ? 
2 . c f . G rene , (UN) ; G i n n a n e , (MC) e t (many) a l . 
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Hav i ng put a s i d e a p r I o r i p r e s u m p t i o n s , s h o u l d not Ockham's r a z o r 
s u g g e s t t ha t we look In the same d i r e c t i o n f o r the s ou r ce o f 
n o r m a t i v i t y In g e n e r a l , b e f o r e we s p l i t i t between reason and 
p r a c t I c e ? 
^ - 2 Na i ve E v o l u t i o n a r y E p i s t e m o l o g y in The L i t e r a t u r e . 
^ . 2 . 1 There a re many s i g n s o f an e v o l u t i o n a r y c o n s c i o u s n e s s in the 
l i t e r a t u r e , b u t , as y e t , no c o n s i d e r e d and d e t a i l e d s ta tement o f a 
sound p o s i t i o n . The two n e a r e s t approaches must be T o u l m i n ' s Human 
U n d e r s t a n d ! n g and P o p p e r ' s O b j e c t i v e Knowledge. The f i r s t o f t h e s e , 
a p a r t from i t s o f f e n s i v e vaguene s s and pompos i ty has v a r i o u s 
s p e c i f i c f a u l t s , f o r wh i ch I s h a l l l a r g e l y d i s r e g a r d i t ; one o f 
them I s wor th d i s c u s s i n g , and w i l l be in the next s e c t i o n . T o u l m i n ' s 
o v e r - r i d i n g concern i s a m i s p l a c e d zeal in f i n d i n g a s u b s t i t u t e f o r 
the n o t i o n of l o g i c a l s y s t e m a t i c I t y ; and the theory o f e v o l u t i o n , 
w h i l e d e f i n i t e l y concerned w i t h d i a c h r o n i c phenomena wh ich l o g i c 
( pe rhap s ) i s n ' t , w o n ' t p r o v i d e I t . On t h i s a s p e c t o f Tou lm in , 
C o h e n ' s r e v i e w ^ i s e x c e l l e n t . 
One can p o i n t to many t a n t a l i z i n g d e c l a r a t i o n s o f f a i t h in some k i nd 
o f e v o l u t i o n a r y p e r s p e c t i v e , and as In QuIne (RR ) , P i a g e t ( BK ) , 
Ro senberg ( L R ) , Ackermann (MDL) et a l . An e x c e l l e n t b i b l i o g r a p h y 
r e l i e v e s C a m p b e l l ' s a r t i c l e ' ^ o f i t s o v e r a l l t e d i o u s n e s s . What most 
s uch d i s c u s s i o n s a v o i d c o n s i d e r i n g i s tha t the e x p l a n a t o r y f o r c e of 
D a r w i n i s m d e r i v e s from I t s be i ng a theory and the theory must f i n d 
a p p l i c a t i o n , not mere l y s i m i l a r i t i e s In the phenomena under 
d i s c u s s i o n s . An example of t h i s k i nd o f i l l e g i t i m a t e " b andwaggon I n g " 
i s p r o v i d e d by the f i n a l few pa r ag r aph s o f K u h n ' s i c o n o c l a s t i c 
l i t t l e vo l ume. He d e c l a r e s , in d i s c u s s i n g what sen se he can g i v e to 
3 . Cohen, (RT) Campbe l l , (EE) 
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the notion of " p r o g r e s s through r e v o l u t i o n s " , that 
"if w e learn to substitute e v o l u t i o n - f r o m - w h a t - w e - d o - k n o w 
for e v o l u t i o n - t o w a r d - w h a t - w e - w i s h - t o - k n o w , a n u m b e r of 
vexing problems may vanish in the process"^ 
a s e n t i m e n t w h i c h I a p p l a u d , but of which Kuhn gives no e l a b o r a t i o n . 
On the next page he is a little more specific: 
"The a n a l o g y that relates the e v o l u t i o n of organisms 
to the e v o l u t i o n of scientific ideas can easily be 
pushed too f a r . But w i t h respect to the issue of this 
closing section (progress via revolutions) it is very 
n e a r l y p e r f e c t . The process described in Section XII 
as the resolution of revolutions is the selection by 
c o n f l i c t (sic) w i t h i n the scientific community of the 
f i ttes t w a y to practice future science..."^ (my emphases) 
w h i c h , w h i l e betraying a lamentably Malthusian idea of e v o l u t i o n , at 
least fixes on selection as the core of the a n a l o g y . But that is as 
s p e c i f i c as it g e t s . And f u r t h e r on it is clear that his appeal to 
e v o l u t i o n is purely in the service of the general rationale of section 
above - e x p l a i n i n g the appearance of t e l e o l o g y . 
k.2.2 Popper's treatment is rather richer of c o u r s e , although he 
is a l s o v e r y vague on some aspects of the m e t a p h o r - w h i c h , he insists, 
it is n o t . 
Despite the subtitle of Popper's Objective Knowledge - An e v o l u t i o n a r y 
a p p r o a c h - he makes little a t t e m p t to make out how the parallel is more 
5 . K u h n , (SSR), P . 1 7 7 
6 . i b i d . , p.172 
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than a m e t a p h o r . The e v o l u t i o n i s m is in his a p p r o a c h ; in p a r t i c u l a r 
it b o l s t e r s his o n t o l o g y (cf pp 112 e t . s e q . "A b i o l o g i c a l a p p r o a c h 
to the third w o r l d " ) . The root of the trouble is his c o n f u s e d notion 
of the logic of e v o l u t i o n t h e o r y . T h u s on pp 241/2 he prefaces 
the m o s t e x p l i c i t s t a t e m e n t of his e v o 1 u t i o n i s t i c thesis w i t h the 
r e m a r k that e v o l u t i o n a r y theory is " t a u t o l o g i c a l , o r a l m o s t 
t a u t o l o g i c a l ... D a r w i n i s m and n a t u r a l s e l e c t i o n , though e x t r e m e l y 
i m p o r t a n t , e x p l a i n e v o l u t i o n by 'the s u r v i v a l of the f i t t e s t ' (a term 
due to H e r b e r t S p e n c e r ) . Yet there does not seem to be much d i f f e r e n c e , 
if a n y , b e t w e e n the a s s e r t i o n 'those that survive are the f i t t e s t ' and 
the t a u t o l o g y ' those that s u r v i v e are those that s u r v i v e ' ... 
I shall i n d i c a t e w h a t is w r o n g w i t h this view b e l o w . (it is common 
a m o n g s t p h i l o s o p h e r s . ) For the p r e s e n t suffice it to say that the 
fact that P o p p e r h o l d s it m a y e x p l a i n his rather a r r o g a n t notion 
that w h a t he g i v e s in the f o l l o w i n g passage is "a s t a t e m e n t (of 
D a r w i n i s m ) , w h i c h m a k e s it less v a g u e " . 
W h a t he in fact then g i v e s is a p h e n o m e n o l o g i c a 1 d e s c r i p t i o n w h i c h can 
be a p p l i e d (or so he c l a i m s ) both to o r g a n i s m s in their e n v i r o n m e n t s 
a n d p r o b l e m - s o l v i n g in the third w o r l d . Even if this is c o r r e c t it 
is n o t e n o u g h : D a r w i n i s m is a theory not m e r e l y a m e t h o d of d e s c r i p t i o n 
The s t r e n g t h of p r e s e n t - d a y D a r w i n i s m lies in its p o s i t i n g of genes 
w h i c h e n a b l e the m a t h e m a t i c s of h e r e d i t y to provide inferences w h i c h 
h e l p to e x p l a i n the c h a n g e s in the d e s c r i p t i o n of the biotic p h e n o m e n a 
w h i c h f o s s i l s tells us h a v e o c c u r r e d (and e x p e r i m e n t shows us still d o ) . 
In the o t h e r m a i n d i s c u s s i o n of e v o l u t i o n in (OK), P o p p e r " b r i e f l y 
m e n t i o n ( s ) a p o i n t o r two" on the logical f o r m of a theory of n a t u r a l 
s e l e c t i o n , r e g r e t t i n g that he " s h o u l d h a v e liked to e x p o u n d it at 
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l e n g t h " . It is a p i t y h e d i d n o t . 
A d i f f e r e n t a s p e c t o f P o p p e r ' s e v o l u t i o n a r y a p p r o a c h is m u c h m o r e 
to b e a p p l a u d e d h o w e v e r . T h i s is the c o n n e c t i o n h e m a k e s b e t w e e n 
the idea t h a t " e a c h o r g a n i s m c a n b e r e g a r d e d as a h i e r a r c h i c a l s y s t e m 
o f p l a s t i c c o n t r o l s " ^ , w i t h h i s r e c o g n i t i o n t h a t the role o f r a t i o n a l i t y 
in s c i e n c e is t h a t " o u r d i s c u s s i o n is c o n t r o l l e d , t h o u g h p l a s t i c a l l y , 
by the r e g u l a t i v e i d e a s o f t r u t h a n d v a l i d i t y . " He d o e s n o t 
c h a r a c t e r i s e p l a s t i c c o n t r o l e x p l i c i t l y , b u t his e x a m p l e s ( a u t o m a t i c 
p i l o t , s t a n d i n g u p r i g h t ) a n d his r e f e r e n c e s to f e e d b a c k ( e . g . o n p.2^+1, 
e x p l a i n i n g w h y o u r t h e o r i e s do n o t c o n t r o l us i n e l u c t a b l y (as i d e a l i s t s 
w o u l d h a v e it)), a r e e n o u g h to s h o w that he h a s in m i n d the c y b e r n e t i c 
n o t i o n o f h o m e o s t a s i s . I s h a l l a r g u e in the n e x t c h a p t e r t h a t the 
d e t a iled c o n s i d e r a t ion o f t h i s n o t ion w i l l p r o v i de e x p l l e i tly a link 
b e t w e e n the c o n c e p t o f p l a s t i c c o n t r o l a n d the l o g i c a l f o r m o f the 
t h e o r y o f e v o l u t i o n . In the last c h a p t e r I s h a l l u s e this link to 
u n p a c k the c o n s e q u e n t e v o l u t i o n a r y n o t i o n of r a t i o n a l i t y s o m e m o r e . 
h.3 P r e s s i n g the A n a l o g y 
4 . 3 . 1 A l t h o u g h s u c h w r i t i n g s as I h a v e d i s c u s s e d in 4.2 a d d a g o o d 
d e a l o f p l a u s i b i l i t y a n d f o r c e to t h e a n a l o g y o f p r o c e s s e s I s t a t e d 
b a l d l y in 4 . 1 . 3 , by a d d i n g d e t a i l to i t , c r i t i c s o f s u c h s u g g e s t i o n s 
t e n d to r e l y o n the a r g u m e n t t h a t it is, a f t e r a l l , o n l y an a n a l o g y , 
w h i c h b r e a k s d o w n if p r e s s e d to m o r e d e t a i l . Of c o u r s e , s i n c e this 
p r e s s i n g t e n d s to r e l y o n a v e r y s i m p l e a n d o l d - f a s h i o n e d n o t i o n o f 
e v o l u t i o n t h e o r y , t h e c o n c l u s i o n t h a t the p r o g r e s s o f s c i e n c e c o u l d n ' t 
b e e v o l u t i o n a r y is h a r d l y w a r r a n t e d , s i n c e e v o l u t i o n t h e o r y s h o u l d b e , 
a n d is b e i n g , r e f o r m u l a t e d to t a k e a c c o u n t o f t h e g r e a t s t r i d e s o f 2 0 t h 
c e n t u r y i n f o r m a t i o n - c e n t r e d s c i e n c e , in p a r t i c u l a r c y b e r n e t i c s , the 
g e n e t i c code t h e o r y and the i n f o r m a t i o n - p r o c e s s i n g approach to the 
b r a i n . But t h a t i s t he s u b j e c t o f Chap te r f i v e be low. 
N e v e r t h e l e s s , s u ch c r i t i c i s m s a r e w o r t h c o n s i d e r i n g , f o r two r e a s o n s . 
Where c o n f u s e d , they p o i n t to a s p e c t s o f the na t u r e o f e v o l u t i o n a r y 
e x p l a n a t i o n w h i c h a r e commonly m i s c o n c e i v e d , e s p e c i a l l y by p h i l o s o p h e r s . 
And where n o t , they s e r v e to i n d i c a t e ways In wh i ch e v o l u t i o n a r y theo ry 
has n o t ye t been s o u n d l y r e c o n s t r u c t e d a l o n g the l i n e s i n d i c a t e d in 
the p r e v i o u s p a r a g r a p h . (And i f a l l t h i s makes my g e n e r a l t h e s i s 
sound somewhat s p e c u l a t i v e , r e s t i n g on a t heo r y wh i ch does not ye t 
e x i s t , we 11, i t an e s s a y in p h i l o s o p h y , wh i ch can s t i l l be 
d i s t i n g u i s h e d f rom s c i e n c e - a t l e a s t , u n t i l t ha t t heo r y i s e s t a b l i s h e d ! ) 
4 . 3 . 2 D a r w i n i a n e v o l u t i o n c o n c e r n s p o p u l a t i o n s o f o r g a n i s m s , d i v i d e d 
i n t o s p e c i e s by the p o s s i b i l i t y o f i n t e r b r e e d i n g . Can someth ing 
p a r a l l e l be s a i d o f c o g n i t i v e e n t i t i e s - t h e o r i e s , h y p o t h e s e s , c o n c e p t s ? 
(Or p e r h a p s b e l i e f s , o r s y s t e m s o f b e l i e f s ? I s h a l l r e ga rd t h e o r i e s 
and h y p o t h e s e s a s a b s t r a c t i o n s f rom b e l i e f s and s y s t ems o f b e l i e f s ; 
I do no t i n t e n d to s t a n d up f o r P o p p e r ' s o b j e c t i v e t h i r d w o r l d . ) 
The a b s t r a c t r e q u i r e m e n t i s t h a t a r e l a t i o n o f r e l a t i v e s i m i l a r i ty 
o b t a i n , a s w e l l a s some k i n d o f commun i c a t i on gap . 
( i ) C o n c e p t s . T o u l m i n w i s h e s to take p o p u l a t i o n s o f c oncep t s 
a s the b a s i c a n a l o g o n o f the s p e c i e s - s a y , the pool o f 
c o n c e p t i o n a ] v a r i a n t s o f p h y s i c s a t some t ime. Jonathan 
Cohen9 ha s s o u n d l y c r i t i c i z e d t h i s s u g g e s t i o n on the g round 
9 . Cohen (RT) 
that concept s o f , s a y , p h y s i c s are not s l i g h t l y v a r y i n g 
c o p i e s o f one another but e s s e n t i a l l y d i f f e r e n t and 
complementary sy s tem-e lements - f o r example ' p r o t o n ' and 
' n e u t r o n ' . 
" T h i s r e l a t i o n between a concept and a r a t i o n a l d i s c i p l i n e 
to wh ich i t be l ong s i s , r o u g h l y , that o f pa r t to whole, not 
that o f member to s p e c i e s or member to popu1 a t i o n . 
Dav id Hu l l has r e j o i n e d to t h i s that o rgan i sms do not have 
the p l a t o n i c r e l a t i o n to each o the r Cohen imp l i e s e i t h e r J ^ 
But Cohen has r e t o r t ed^^ that 
( l ) d i f f e r e n c e s in r o l e (as queens, d r one s , workers in bees) 
o v e r l a y a deeper i d e n t i t y of g e n e t i c s t r u c t u r e , 
and (2) in "any one v e r s i o n of atomic theory , u n e q u i v o c a l l y 
expounded there i s o n l y one concept o f a proton e t c . " 
- so tha t T o u l m i n ' s ana logy makes i t a po lymorphic s pec i e s 
w i t h one o f each morph - which i s next door to e x t i n c t i o n . 
I agree w i t h Cohen on t h i s p o i n t . 
( i i ) Hypo the se s . Popper f r e q u e n t l y r e f e r s to the na tu ra l s e l e c t i o n 
o f h ypo the se s , f o r example: 
" o u r knowledge c o n s i s t s , a t every moment, of those hypotheses 
wh ich have shown t h e i r f i t n e s s by s u r v i v i n g so f a r in t h i s 
s t r u g g l e f o r e x i s t e n c e ; a compet i t i ve s t r u g g l e which e l i m i n a t e s 
those hypothese s wh ich are u n f i t . 
10. ( i b i d ) , p .hS 
11. H u l l , (RCT) 
12. same i s s u e , p. 33^ -6 
13. OK p . 261 . 
92 
T h i s s e e m s a l i t t l e m o r e p r o m i s i n g , f o r it is e a s y to t h i n k 
o f s e t s o f s l i g h t l y v a r i a n t h y p o t h e s e s , f o r e x a m p l e a w h o l e 
r a n g e , O D , o f e q u a t i o n s s u g g e s t e d f o r the o r b i t o f D e m o s 
a r o u n d M a r s . I n d e e d t h i s s u g g e s t s a w a y o f r e h a b i l i t a t i n g 
T o u l m i n ' s a c c o u n t , if w e c e n t r e a t t e n t i o n o n h i s n o t i o n o f 
c o n c e p t i o n a l i n n o v a t i o n , w h i c h w e m i g h t r e g a r d as a h y p o t h e s i s 
w h i c h s l i g h t l y c h a n g e s a c o n c e p t a l r e a d y e x i s t i n g (as in the 
p o l y h e d r o n / s w a n e x a m p l e s a b o v e , c h . 2 ) . 
H o w e v e r , the p l a i n f a c t o f the m a t t e r is t h a t h y p o t h e s e s do 
n o t s t a n d o r f a l l a l o n e b u t in " b o d i e s " - t h e y 'face the 
t r i b u n a l o f e x p e r i e n c e ' t o g e t h e r , to s w i t c h m o m e n t a r i l y to 
Q u i n e ' s a n a l o g y . C l e a r l y , t h e o r i e s a r e the o n l y real 
c a n d i da t e s . 
iii) T h e o r i e s . Do t h e o r i e s f a l l into p o p u l a t i o n s ? O n e is t e m p t e d 
to t h i n k o f t h e o r i e s , p1 a t o n i s t i c a l l y , as e a c h of a k i n d . 
N e w t o n ' s t h e o r y i s , p r e c i s e l y , w h a t P r i n c i p l e s a y s , no m o r e a n d 
no l e s s . M a y b e ; b u t t h e r e w o u l d s e e m to b e a v a r i e t y o f 
N e w t o n i an t h e o r i e s e x p o u n d e d by d i f f e r e n t s c i e n t i s t s a t 
d i f f e r e n t t i m e s to a t t a c k d i f f e r e n t p r o b l e m s . T h e s e no d o u b t 
d i f f e r in r e s p e c t o f the a u x i l i a r y h y p o t h e s e s t h e y i n v o l v e , 
b u t o n e c o u l d t h i n k f i r s t o f a s e t w h i c h d i f f e r e d o n l y in 
r e s p e c t o f w h i c h h y p o t h e s i s f r o m the s e t O D a b o v e w a s i n c l u d e d . 
T h i s c a s e w o u l d s e e m to b e f a i r l y c l o s e to the w a n t e d p a r a l l e l . 
Of c o u r s e , t h e r e a r e f u r t h e r c a s e s in w h i c h w h a t o n e m i g h t 
r e g a r d as b a s i c a l l y N e w t o n i a n t h e o r y h a s s u b j o i n e d a u x i l i a r y 
h y p o t h e s e s o f w i d e l y d i f f e r e n t k i n d s in o r d e r to d e a l w i t h 
p r o b l e m s o f d i f f e r e n t s o r t s - s a y in o p t i c s a n d h y d r o d y n a m i c s . 
B u t w e m i g h t a r g u e t h a t the p a r a l l e l to b e a r in m i n d h e r e w o u l d 
b e s u b s p e c i e s in d i f f e r e n t e n v i r o n m e n t s . 
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A l t h o u g h t h e r e is some p l a u s i b i l i t y in this s u g g e s t i o n , 
the f o l l o w i n g point w i l l h a v e to be met : in the e x a m p l e , 
the ' s p e c i e s ' of N e w t o n i a n t h e o r i e s , the d i s t i n c t i o n 
b e t w e e n the 'hard c o r e ' a n d the a u x i l i a r y a s s u m p t i o n s 
w o u l d s e e m not to c o r r e s p o n d to a n y t h i n g in the o r g a n i c 
c a s e , and yet the f o r m e r d i s c r i m i n a t e s the species from 
o t h e r s . In fact this is not s e r i o u s , for as M u s g r a v e 
has p o i n t e d o u t ^ ^ , w h a t o n e w o u l d still regard as related 
t h e o r i e s w e r e f l o a t e d d u r i n g the heyday of N e w t o n i a n i s m , 
w h i c h did revise the hard c o r e . 
A.3.3 But this q u e s t i o n of invariant common components in the theories 
of a s p e c i e s does raise the q u e s t i o n of the next point of c o m p a r i s o n , 
n a m e l y , the p r o c e s s of e v o l u t i o n of ' o f f s p r i n g ' . In w h a t w a y is 
there a " f a m i l y tree" of N e w t o n i a n theories? And s e c o n d l y , and this 
is a point o f t e n felt to tell h e a v i l y a g a i n s t the p a r a l l e l , are the 
v a r i a t i o n s in the ' o f f s p r i n g ' random in the same w a y as is demanded 
of b i o l o g i c a l m u t a t i o n s by o r t h o d o x p r e s e n t - d a y Darwinism? 
I do not find any d i f f i c u l t y in the notion of a tree of descent 
of v a r i o u s N e w t o n i a n t h e o r i e s . H i s t o r i a n s c o n s t a n t l y seek to 
d e m o n s t r a t e s o u r c e s of o n e p e r s o n ' s o p i n i o n s in those of a n o t h e r , 
read o r h e a r d . A n d n o - o n e trying o u t a new N e w t o n i a n theory is 
g o i n g to deny that it is " d e s c e n d e d " in this sense from previous 
o n e s , w h e t h e r that s c i e n t i s t ' s o r some o t h e r s . 
M u s g r a v e (FC) 
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N o t i c e , though, that t h i s i n h e r i t a n c e i s not sexual . This is 
not a f r i v o l o u s p o i n t , for Mendeli sm depends e s s e n t i a l l y on sexual 
reproduction ( c o n t r i b u t i o n s of genet ic mater ia l by two parent 
generat ion e n t i t i e s to each of the next ^5), and the mathematics 
of Mendel ism was what saved Darwinism from s i n k i n g into disrepute 
e a r l y t h i s century . To t r a n s f e r any of the explanatory power of 
Darwinism to the c o g n i t i v e kingdom w i l l require at least the prospect 
of a mathematics of t r a n s m i s s i o n which can take Mendel ism as a spec ia l 
case. F o r t u n a t e l y , t h i s does not seem unimaginable - the b a s i c point 
i s that the t r a n s m i s s i o n mechanism for theories i s (human) language. 
One may hope that some theory of communication might subsume a vers ion 
of Mendel ism couched in terms of the 'coding' d e s c r i p t i o n of DNA-
genet i cs . 
What however of the charge, made for example by Cohen^^ that 'mutations 
are not random? Toulmin j u s t admits t h i s , and claims that the demand 
for "decoupl ing" i s not c e n t r a l to Darwinism. C e r t a i n l y , Darwin 
h imself went some way into Lamarckism, being in ignorance of the 
mechanism of i n h e r i t a n c e ; nevertheless as Cohen j u s t l y urges, one 
cannot be too c a v a l i e r about t h i s , for the 'Weissmann t h e s i s ' ( in the 
form, s a y , that no information flows from phenotype to genotype -
c f . Maynard Smith ch.k) i s widely accepted as the "central dogma" of 
modern theory - though not t o t a l l y unquestioned. It i s in fact not 
c l e a r what r o l e the Weissmann assumption plays in the b a s i c theory, 
1 5 . F i s h e r , (GTNS), e t c . 
16. op. c i t . 
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s i n c e it d e p e n d s o n a d i s t i n c t i o n b e t w e e n g e n e a n d s o m a w h i ch 
^ ^ e n _ ^ J g n o r e s J 7 So the c e n t r a ] ity o f tliis r e q u i r e m e n t is 
s o m e w h a t q u e s t i o n a b l e . (Much o f the f e r v o u r b e h i n d ' W e i s s m a n n i s m ' 
is a n t i - L a m a r c k i a n , a n t i - v i t a l i s t , a n t i - t e 1 e o l o g i c a 1 , r a t h e r than 
p a r t o f the pos i t ive t h e o r y . ) 
i a m n o t c o n v i n c e d in a n y c a s e of the o t h e r c l a i m o( this a l l e g e d 
d i l e m m a , n a m e l y , that i n t e l l e c t u a l i n n o v a t i o n s a r e r ^ r a n d o m . C o n s i d e r 
the f a m o u s c a s e o f K e k u l e ' s d i s c o v e r y o f the c h e m i c a l s t r u c t u r e o f 
b e n z e n e t h r o u g h a d r e a m . It has b e e n a r g u e d ^ ^ t h a t , "as s o m e o n e a l r e a d y 
w o r k i n g o n the p r o b l e m s he a l r e a d y h a d s o m e r e a s o n f o r p i c k i n g on the 
h e x a g o n (the true a r r a n g e m e n t o f the c a r b o n atom^')- But t h i s , it 
s e e m s to m e , e q u i v o c a t e s on w h a t his p r o b l e m w a s . To the e x t e n t that 
he 'had s o m e r e a s o n ' , this m u s t b e part o f his d a t a , of the p r o b l e m -
s i t u a t i o n - w h i c h p e r h a p s r e s t r i c t e d the s e t o f p o s s i b l e s o l u t i o n s 
w i t h o u t f i x i n g it u n i q u e l y . But then just this e l e m e n t Is c o m m o n to 
the o v e r s i m p l e d e s c r i p t i o n o f the p r o b l e m , and the c o r r e l a t i o n b e t w e e n 
the two is a m a t t e r o f m i s d e s c r i p t i o n r a t h e r than s o m e m y s t e r i o u s 
i n t e r v e n t i o n o f the T r u t h into K e k u l e ' s r u m i n a t i o n s . To m a k e the 
o p p o s i t e c l a i m s e e m s to m e to d e n y the p o s s i b i l i t y o f g e n u i n e l y new 
k n o w l e d g e , j u s t as w o u l d the a b s e n c e o f r a n d o m m u t a t i o n s ^r£«'«cvtthe 
p o s s i b i l i t y o f g e n u i n e l y n e w o r g a n i c f o r m s . ^ ^ 
I t h i n k t h i s p a r t i c u l a r issue w o u l d b e i l l - s e r v e d by a d i s c u s s i o n o f 
the n o t i o n o f r a n d o m n e s s , f o r the l i t e r a t u r e o n that t o p i c is not 
v e r y e n l i g h t e n i n g . ^ ^ it m a k e s m u c h m o r e s e n s e in M a y n a r d S m i t h ' s 
t e r m s , w h e n it b e c a m e the p l a t i t u d e that you c a n n o t u s e the 
s o l u t ion to s o m e p r o b l e m in s o l v i n g it (an a r g u m e n t P o p p e r has 
c o n s i s t e n t l y u s e d , e . g . a g a i n s t h i s t o r i c i s m ) . 
1 7 . c f . the d i s c u s s i o n i n W a d d I n g t o n , ( e d . ) , (TATB'^) 
1 8 . G i b s o n (GK) 
1 9 . c f . C a m p b e l l (EE) p p . 16^4-5 
2 0 . c f . f o r e x a m p l e , the d i s c u s s i o n in P a r t I N o f S c h a f f n e r (SC35) 
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A f u r t h e r p o i n t to n o t i c e i s t ha t in s a y i n g t h i s I am not committed 
to the idea t ha t s e l e c t i o n c r i t e r i a are qui te independent of the 
s o u r c e s o f i n t e l l e c t u a l i n i t i a t i v e - c l e a r l y , the known f a c t s w i l l 
r u l e out g u e s s e s that i gno re them! 
4 . 3 . 4 There i s a more s e r i o u s charge made, a g a i n by G ib son , but by 
o t h e r s too, c o n c e r n i n g the a l l e g e d p a r a l l e l in the s e l e c t i v e pa r t s 
o f the p r o c e s s e s . The c l a i m i s that whereas the e l i m i n a t e d o r g a n i c 
v a r i a n t s are e l i m i n a t e d because they cannot meet t h e i r demands of the 
env i r onment , a new element i s i n vo l ved in the s u r v i v a l o f t h e o r i e s : 
namely, i t i s r e q u i r e d that a new theory be nearer the t r u t h than 
the o l d . In o t he r words the s u r v i v a l o f t h e o r i e s depends on the 
rea son s there may be f o r a c c e p t i n g them and t h i s 
" i n t r o d u c e s a q u i t e d i s t i n c t k i nd of causa l e x p l a n a t i o n 
not found in b i o l o g y " 2 1 
I w i s h at t h i s p o i n t to make o n l y three p o i n t s , a l t hough t h i s q u e s t i o n 
w i l l a r i s e a g a i n in Chapter 6 , f o r i t i s , in another form, the 
o l d charge of the ' n a t u r a l i s t i c f a l l a c y ' , the argument tha t any 
theory such as mine i s s e l f - d e f e a t i n g , d e s t r o y i n g any grounds f o r 
b e l i e v i n g tha t we have any knowledge, by making i t s a c q u i s i t i o n caused. 
The f i r s t p o i n t i s t h a t , c o n t r a r y to popu la r b e l i e f e n s h r i n e d In 
the s l o g a n " s u r v i v a l o f the f i t t e s t " (which was not D a r w i n ' s ) , the 
e s s e n t i a l p o i n t o f Darwin i sm i s not s u r v i v a l but d i f f e r e n t i a l 
r e p r o d u c t i o n : there a re s t i l l p r o k a r y o t i c o r gan i sms about , 
one o f them might even be the o r i g i n a l f i r s t o r g an i sm , yet e v o l u t i o n 
has n e v e r t h e l e s s o c c u r r e d . S i m i l a r l y , t h e o r i e s d o n ' t have to be 
21 . G i b s o n , op. c i t . 
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e l i m i n a t e d ( f o r , Popper i ndeed , they c o u l d n ' t be ; f o r me, they can 
i f the a b i l i t y to u n d e r s t a n d any r e c o r d o f them I s l o s t ) ; the 
impo r t an t p o i n t i s the p r o c e s s o f the " g o i n g f o r t h and m u l t i p l y i n g " , 
o f new t h e o r i e s - i . e . t he i r a c cep tance by w o r k i n g s c i e n t i s t s . 
Which l ead s to the second p o i n t : i t i s not enough tha t t he re ^ 
good r e a s o n s f o r a c c e p t i n g t h e o r y A ove r t heo r y B. Judgments to 
t h i s e f f e c t must be made. " B e i n g nea r e r the t r u t h " i s no g ua r an tee 
o f s u r v i v a l i f no -one t h i n k s s o . But t h i s i s not in c o n f l i c t w i t h 
s a y i n g t h a t i f i t i s s o , peop le a r e 1i ke1y to t h i n k s o . The p o s i t i o n 
here seems to me to be p a r a l l e l to the p o s s i b l e f a t e o f a new s t r a i n 
o f , s a y , m a r i j u a n h a a d m i r a b l y s u i t e d to the c o n d i t i o n s in Eng l and wh ich 
a r e so much w e t t e r than in I n d i a - the ' n o r m a l ' e n v i r onmen t , - o n l y to 
meet an u n u s u a l l y l ong hot summer and leave no progeny - even though 
they wou ld have been b e t t e r in more ' n o r m a l ' c o n d i t i o n s . 
(These two p o i n t s cove r the p a r a l l e l to be drawn to the r e s o u r c e s / 
c o m p e t i t i o n a s p e c t o f s e l e c t i o n ) 
My t h i r d p o i n t i s t ha t a l l t h i s does not b r i n g i n a " q u i t e d i s t i n c t 
k i n d o f c a u s a l e x p l a n a t i o n not f ound in b i o l o g y " because the 
s t a n d a r d k i n d o f e x p l a n a t i o n f ound in e v o l u t i o n a r y b i o l o g y i s g r e a t l y 
d i f f e r e n t f rom what i s g e n e r a l l y t hough t o f as c au s a l e x p l a n a t i o n 
anyway. But t h i s needs a c h a p t e r to i t s e l f , namely the next one . 
^ . 3 . 5 B e f o r e d i s c u s s i n g t he s e p o i n t s o f d e t a i l , I remarked t h a t the 
d i f f i c u l t i e s t h a t a r i s e f a l l i n t o two c l a s s e s : t ho se due to a 
m i s c o n c e p t i o n o f what Da rw in i sm i s , and t h o s e due to the need to 
r e c o n s t r u c t e v o l u t i o n a r y t h e o r y i n a s y s t e m s - t h e o r e t i c , i n f o r m a t i o n -
p r o c e s s i n g fo rm. To c o n c l u d e t h i s c h a p t e r I w i l l summarize the 
d i s c u s s i o n under t he se h e a d s . 
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A c l e a r e xamp le o f i l l u s o r y d i f f i c u l t y i s the p o p u l a t i o n p a r a l l e l , 
whe re i m p l i c i t P l a t o n i s m a b o u t o r g a n i s m s , c o n t r a r y to D a r w i n i s m , 
may i n v o l v e an a p p a r e n t p r o b l e m ; and a c l e a r examp le o f a g e n u i n e 
d i f f i c u l t y r a i s e d by the same p o i n t o f c o m p a r i s o n i s the o b s c u r i t y 
o f the r o l e o f t h e gene/soma d i s t i n c t i o n i n e v o l u t i o n a r y t h e o r y , 
w h i c h makes i t s c o g n i t i v e a n a l o g o n i n e v i t a b l y o b s c u r e . The 
o b j e c t i o n r e s t i n g on the We i s smann dogma, the r andomnes s o f 
i n n o v a t i o n t h e s i s , i s p a r t l y o f one k i n d and p a r t l y o f the o t h e r : 
i n s o f a r a s i t i s not c l e a r how e s s e n t i a l to the t h e o r y , i t i s a 
m a t t e r o f r e f o r m u l a t i o n o f the t h e o r y bu t i n s o f a r a s i t i s n o t 
an e s s e n t i a l a s s u m p t i o n (me re l y a m a t h e m a t I c a 1 1 y h e l p f u l a s s u m p t i o n 
f o r F i s h e r ' s c a l c u l u s , s a y ) , i t embod ie s a m i s c o n c e p t i o n o f 
e v o l u t i o n t h e o r y . (Tha t i t may r e s t on a m i s t a k e abou t the d a t a 
a b o u t i n t e l l e c t u a l i n n o v a t i o n I s a t h i r d p o s s i b i l i t y , a s I a r g u e d . ) 
Two more p o i n t s w h i c h a r i s e f rom m i s c o n c e p t i o n c o n c e r n the n o t i o n 
t h a t s e l e c t i o n c o n c e r n s s u r v I v a 1 (wh i ch i s j u s t f a l s e ) , and the 
n o t i o n t h a t an improved v a r i a n t mus t s u r v i v e ( t h e t h e o r y i s 
s t a t i s t i c a l a t h e a r t ) ; and a n o t h e r p o i n t i n d i c a t i n g a need f o r a 
r e f o r m u l a t e d t h e o r y i s my own o b j e c t i o n t h a t c o g n i t i v e d e s c e n t i s 
n o t s e x u a l - t h i s p o i n t s to the need f o r a more g e n e r a l i s e d t h e o r y 
o f the t r a n s m i s s i o n o f s t o r e d i n f o r m a 1 1 o n / i n s t r u c t i o n s . 
F i n a l l y , t he o b j e c t i o n t h a t e v o l u t i o n a r y e x p l a n a t i o n i s c a u s a l w h e r e a s 
r a t i o n a l e x p l a n a t i o n i s s o m e t h i n g e l s e , I s f i r m l y unde r b o t h h e a d i n g s . 
T h i s i s the most s e r i o u s d i f f i c u l t y and I n t r y i n g t o dea l w i t h i t i n 
the n e x t c h a p t e r , the o t h e r s w i l l , h o p e f u l l y , f a l l i n t o p l a c e . 
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CHAPTER V 
THE L O G I C A L FORM OF EVOLUTIONARY EXPLANAT ION 
I Uv. 
5 . 1 
5 . 1 . 1 I n t r o d u c t o r y remarks 
A common and a p p a r e n t l y p o t e n t o b j e c t i o n to an e v o l u t i o n a r y d e s c r i p t i o n 
o f s c i e n t i f i c change i s t h a t e x p l a n a t i o n s o f r a t i o n a l b e h a v i o u r o r 
b e l i e f ( " r a t i o n a l e x p l a n a t i o n s " ) a r e d i f f e r e n t in k i n d from e x p l a n a t i o n s 
on n o n - r a t i o n a l phenomena ( " c a u s a l e x p l a n a t i o n s " ) . T h i s need not be 
taken to i n c l u d e the c l a i m t h a t t he re i s o n l y one k i n d o f c a u s a l 
e x p l a n a t i o n - e x p l a n a t i o n s o f an ima l b e h a v i o u r o b v i o u s l y d i f f e r 
( a t p r e s e n t anyway ! ) f rom e x p l a n a t i o n s o f the mot i on o f b i l l i a r d b a l l s . 
But t h e r e i s a l l e g e d t o be a g u l f d i v i d i n g r a t i o n a l e x p l a n a t i o n s f rom 
o t h e r s . 
In the p r e v i o u s c h a p t e r I s u g g e s t e d t h a t , as an e v o l u t i o n i s t , one 
must demand r e a s o n s f o r p o s i t i n g s uch g u l f s . Reasons o f f e r e d m igh t 
c once rn the c o n t e n t o r the fo rm o f r a t i o n a l e x p l a n a t i o n s . The 
s i m p l e s t s uch move, p o s i t i n g i n t e 1 1 i g i b 1 e s , ha s r e c e n t l y been a r gued 
a g a i n by Poppe r , bu t a p a r t f rom the t r a d i t i o n a l o b j e c t i o n s to 
P l a t o n i s m , s u f f e r s f rom b e g g i n g the q u e s t i o n : have non-humans a c c e s s 
to the t h i r d w o r l d ? I f s o t h i s move w i l l no t p r o v i d e a g u l f ; i f n o t , 
we a r e s t i l l in need o f an e x p l a n a t i o n o f how p ro to -humans c o u l d e ve r 
have c r o s s e d the g u l f . 
But p e r h a p s the c h a r a c t e r i s t i c c o n s t i t u e n t s o f r a t i o n a l e x p l a n a t i o n s 
a r e no t p r o p o s i t i o n s s o much as c o n s t r u c t i o n s l i k e " X ' s g r a s p i n g t ha t 
p " w h i c h have a l e t h i c , hence n o r m a t i v e , i m p l i c a t i o n s . . . 
But can we n o t w i t h p r o p r i e t y s peak o f a d o g ' s g r a s p i n g tha t he i s in 
d a n g e r ? To c a l l t h i s a n t h r o p o m o r p h i s m i s no t o n l y in c o n f l i c t w i t h 
e v o l u t i o n a r y e x p l a n a t i o n s o f , s a y , f l i g h t b e h a v i o u r , but a g a i n a 
p e t i t i o p r i n c i p i i . 
F i n a l l y what o f the no rma t i v e i m p l i c a t i o n s : t h a t one can say t h a t 
X ' s d e c i s i o n was r a t i o n a l because the e v i d e n c e was t h u s - a n d - s o 
and so he s h o u l d have b e l i e v e d p. But cannot one make p r e c i s e l y 
p a r a l l e l remarks about ou r t h r e a t e n e d dog? I s t he re no t here too 
a d i s t i n c t i o n between c a s e s o f j u s t i f i e d be 1 i e v i n g s - i n - d a n g e r , and 
o t h e r s not r e a l l y backed up by the e v i d e n c e (master f e i g n i n g a n g e r , 
f i l m o f e l e p h a n t s tampede, e t c . ) ? 
These b r i e f remarks must s u f f i c e to c l e a r the way f o r a c o n s i d e r a t i o n 
o f the a l t e r n a t i v e a rgument , t ha t in some way r a t i o n a l e x p l a n a t i o n s 
d i f f e r in form from cau sa l o n e s , and so c o u l d n ' t be e v o l u t i o n a r y 
e x p l a n a t i o n s . My s t r a t e g y i s to a r gue In t h i s c hap te r t h a t e v o l u t i o n a r y 
e x p l a n a t i o n s a re not c au s a l in the r e q u i r e d s en se e i t h e r . In the 
next chap te r I t r y to a p p l y to r ea son the c h a r a c t e r i z a t i o n o f 
e v o l u t i o n a r y e x p l a n a t i o n w h i c h I p r o p o s e . On the way we s h a l l come 
a c r o s s f u r t h e r r e a s o n f o r r e j e c t i n g the n o t i o n o f i n g r e d i e n t s o f 
odd s t a t u s I n r a t i o n a l e x p l a n a t i o n s . 
5 . 1 . 2 Con tex t : E x t a n t L i t e r a t u r e 
D i s c u s s i o n In the r e c e n t l i t e r a t u r e as to the na t u r e of e v o l u t i o n a r y 
e x p l a n a t i o n s i s n e i t h e r e x t e n s i v e nor h e l p f u l . I t a l l r e v o l v e s 
a r ound the q u e s t i o n whether s uch e x p l a n a t i o n s conform to the c o v e r i n g 
law model o f the Hempel/Nagel s c h o o l . Thus Goudge^ a r gued s t r o n g l y 
f o r the n e c e s s i t y f o r n a r r a t i v e e x p l a n a t i o n s , wh ich he connected v i a 
the image o f c r o s s w o r d p u z z l e s , to the Idea o f r a t i o n a l e x p l a n a t i o n s 
as f ound i n h i s t o r y , and a r gued by Gal l i e , Dray and o t h e r s to be not 
Hempe l i an . S i m i l a r l y , S c r i v e n ^ a r gued t h a t e v o l u t i o n t heo r y f a i l s 
to measure up to the Hempe l ian demand o f e x p l a n a t i o n / p r e d i c t i o n symmetry, 
1. Goudge, (AL) 
2. S c r i v e n , (EPET) 
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A g a i n s t them, Lehman^ and Ruse^ are concerned to argue t h a t , on the 
c o n t r a r y , e v o l u t i o n t heo r y does conform to the c o v e r i n g - l a w model. 
(The i n c o n c l u s i v e n e s s o f t h i s d i s p u t e w i l l be e x p l a i n e d by my own 
a c c o u n t , be low. ) 
I do not p ropose to en te r t h i s c o n t r o v e r s y , not r e a l l y b e l i e v i n g 
in the Hempel ian d o c t r i n e . In any ca se , I am prepared to g r a n t the 
c o v e r i n g - l a w c l a i m , at l e a s t in the weak v e r s i o n that e v o l u t i o n a r y 
e x p l a n a t i o n s i n v o l v e i n f e r e n c e s among whose premises are g e n e r a l i s a t i o n s 
and s i n g u l a r s ta tement s ( " l a w s " and " i n i t i a l c o n d i t i o n s " ) . The 
d i s t i n c t i o n I w i s h to draw i s w i t h i n the c l a s s o f e x p l a n a t i o n s so 
c o n c e i v e d . I n f e r e n c e s o f the same form at one l eve l o f a n a l y s i s 
may d i f f e r a t another - as do Barbara and C e l a r e n t , both o f the 
form < p , q ,'. r> . 
Rather more l i g h t i s c a s t on the natu re of e v o l u t i o n a r y e x p l a n a t i o n s , 
in an i n d i r e c t way, by recent d i s c u s s i o n s of f u n c t i o n s and f u n c t i o n a l 
e x p l a n a t i o n s . The l o n g - s t a n d i n g puzz le here i s to g i v e an account 
o f the e x p l a n a t o r y r o l e o f s ta tements l i k e 
(HF) The f u n c t i o n o f the hear t i s to c i r c u l a t e the b lood 
wh i ch cannot be r ep l aced by the m e t a p h y s i c a l l y ha rmle s s 
(HC) H e a r t s c i r c u l a t e b l ood 
w i t h o u t v i t i a t i n g i t s e x p l a n a t o r y powers, even i f HC i s expanded to a 
" h y p o t h e s i s o f s e l f - r e g u l a t i o n " (Hempel 5 ) , t ha t i s , a c y b e r n e t i c 
account o f how h e a r t s work . 
That k i n d o f s y s t e m i c ^ account o f f u n c t i o n a l s ta tements i s 
3. Lehman (FEET) 
k. Ruse , (PB) 
5. Hempel (LFA) 
6 . Cummins, (FA) 
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c o n f r o n t e d in the l i t e r a t u r e by the e t i o l o g i c a l 7 v iew wh i ch t r i e s 
to r e v i v e the e x p l a n a t o r y f o r c e o f (HF) by add i n g to (HC) the c l a im 
(OH) H e a r t s e x i s t becau se (HC) . 
The major d i f f i c u l t y w i t h t h i s v iew i s to g i v e a s en se to " b e c a u s e " 
w h i c h makes (OH) t r u e : I t i s ha rd to a v o i d e x p l i c a t i n g i t in such 
a way t h a t i t l e a d s to the a t tempt to " deduce h e a r t s from c i r c u 1 a t i o n " ^ , 
w h i c h you c a n n o t . 
A f t e r my d i s c u s s i o n o f the n a t u r e o f e v o l u t i o n a r y e x p l a n a t i o n s , 
wh i ch was a r r i v e d a t by c o n s i d e r i n g the d e f e c t s in the two v iews o f 
f u n c t i o n a l e x p l a n a t i o n s j u s t o u t l i n e d , I w i l l show how i t can d i s s o l v e 
the p rob lem they po se . 
5 .2 The e v o l u t i o n a r y e x p l a n a t i o n 
5 . 2 . 1 The v a r i e t y and c o m p l e x i t y o f phenomena wh i ch e v o l u t i o n theory 
a t t e m p t s to e x p l a i n i s enormous : f i r s t l y the ' s t o r y ' o f e v o l u t i o n -
t h a t a l l l i f e has a common a n c e s t o r , the i n c r e a s e in numbers o f o r g an i sms 
and s p e c i e s , the i n c r e a s e in s i z e and c o m p l e x i t y o f o r g a n i s m s , the 
l o n g - t e r m improvement in t h e i r e f f i c i e n c y , the s p r e a d i n g o f l i f e i n t o 
the d i f f e r e n t e n v i r o n m e n t s t h a t e x i s t ( s e a , l and , d e s e r t , s nowcount r y ; 
t r e e s and c a v e s ) ; the e x t i n c t i o n o f most s p e c i e s ; p h y l e t i c e v o l u t i o n s 
such as t ha t o f the h o r s e ; the o r i g i n a l problem o f s p e c i a t i o n ; c e r t a i n 
key e p i s o d e s s uch as the o r i g i n o f m u l t i c e l l u l a r o r g a n i s m s ; t a k i n g to 
the l a n d ; the d e r i v a t i o n o f b i r d s from r e p t i l e s ; and so on . On top o f 
a l l t h a t a r e the phenomena we can p r e s e n t l y o b s e r v e a round u s , a l l 
the complex d e t a i l o f the d i v e r s i t y o f l i f e , the amazing adap tedne s s 
o f o r g a n i s m s to t h e i r e n v i r o n m e n t , t h e i r g e o g r a p h i c a l d i s t r i b u t i o n and 
7 . W r i g h t ( F ) , Ruse (PB) e t c . 
8. Cummins ' p h r a s e . 
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the s y s t e m o f t h e i r s t r u c t u r a l f e a t u r e s , t h e i r s i m i l a r i t i e s and 
v a r i a t i o n s - the homology o f a rms, w i n g s and f l i p p e r s , the 
u s e l e s s n e s s o f the a p p e n d i x , and so on and on and on .9 
5 . 2 . 2 A c t u a l l y , the f o r e g o i n g i s a t r i f l e i n a c c u r a t e , as we l l as 
u n s o p h i s t i c a t e d , a s a d e s c r i p t i o n o f e v o l u t i o n ' s exp lanandum. 
There a r e two p o i n t s I w i s h to draw a t t e n t i o n to a t t h i s p o i n t . In 
the f i r s t p l a c e , i t i s Impor tan t to r e a l i z e t h a t much o f the s o - c a l l e d 
" s t o r y " o f e v o l u t i o n i s a t h e o r e t i c a l r e c o n s t r u c t i o n , f o r a p a r t from 
a few u n r e l i a b l e a c c o u n t s o f o b s e r v a t i o n s from a n t i q u i t y , the 
phenomena to be e x p l a i n e d c o n s i s t s i m p l y o f the c h a r a c t e r i s t i c s o f 
p r e s e n t l y l i v i n g c r e a t u r e s . T h i s I s s l i g h t l y i n a c c u r a t e in that 
f o s s i l e v i d e n c e I s I m p o r t a n t , and that the co rpu s o f " n a t u r a l h i s t o r y " 
f i e l d w o r k i s t oo ; but I t I s f a i r I t h i n k to say that the fundamental 
exp lanandum i s the eno rmous l y complex p a t t e r n o f d i s t r i b u t i o n o f 
" a d a p t i v e " c h a r a c t e r s amongst the s e t o f o r g a n i s m s on e a r t h a t a g i v e n 
moment. 
In the second p l a c e , r e g a r d i n g the s o p h i s t i c a t i o n o f the d e s c r i p t i o n : 
I t h i n k I t i s Impo r t an t to r e c o g n i s e that my ph ra se in the p r e v i o u s 
p a r a g r a p h " c omp l e x p a t t e r n o f d i s t r i b u t i o n " s h o u l d be taken s e r i o u s l y . 
I t I s a g r o s s m i s r e p r e s e n t a t i o n o f e v o l u t i o n t heo r y to s u g g e s t that 
I t a t t e m p t s to e x p l a i n why the re a re t i g e r s , and why there a re 
m o s q u i t o e s , and . . . . ; whereas the rea l a im i s to e x p l a i n why there 
a r e ( t i g e r s and m o s q u i t o e s and . . . ) . The l a s t b r a c k e t I s I n tended to 
p o i n t to the u n i t y o f the exp lanandum, w h i c h i s o b v i o u s enough from 
o t h e r p o i n t s o f v i ew : f o r example , the a s s u m p t i o n o f a s i n g l e common 
e n v i r o n m e n t ; and the a r t i c l e o f f a i t h amongst most t h e o r i s t s o f the 
9 . T h i s l i s t i s p a r t l y d e r i v e d from Goudge. 
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e s s e n t i a l u n i t y , f rom i t s common un ique o r i g i n , o f a l l l i f e J O 
5 . 2 . 3 The b a s i c . D a r w i n i a n , t heo r y o f e v o l u t i o n e x p l a i n s a l l t h i s 
in terms o f a c a u s a l c y c l e between two b l a c k boxe s , t h u s : 
VAR IAT ION POP 
4. (Arrows i n d i c a t e 
cau sa l e f f e c t ) 
SELECTION ENV I 
i 
POP i s a v e c t o r c o n s i s t i n g o f the g e n e t i c d i s t r i b u t i o n o f o r gan i sms o f 
a s p e c i e s a t a p a r t i c u l a r t ime; ENV i s ano the r v e c t o r c h a r a c t e r i z i n g the 
e n v i r o n m e n t . Components o f ENV would i n d i c a t e numbers o f o r gan i sms in 
e c o l o g i c a l l y r e l a t e d s p e c i e s ( p r e d a t o r s and p r e y , e t c . ) as we l l as 
v a r i a b l e s d e s c r i b i n g the p h y s i c a l env i r onmen t . For Darwin, the box 
POP was a lmo s t b l a c k ; by a p r o c e s s q u i t e unknown to him, a p o p u l a t i o n 
changed i t s own numbers and g e n e t i c c o n s t i t u t i o n (by r e p r o d u c t i o n and 
v a r i a t i o n ) ; nowadays we have Mendel ism and s y s t e m s - a n a l y s i s to make 
i t much l e s s s o . But o f c o u r s e he d i d assume i n c r e a s e , a la M a l t h u s . 
As f o r ENV, the p r o c e s s e s here a re known to be s t a t i s t i c a l and to 
i n v o l v e s uch l i f e - e v e n t s a s be i n g ea ten , drowned or b u r i e d in a 
l a n d s l i d e , f i n d i n g food o r a mate and so on. In such broad terms t h i s 
box was g r e y r a t h e r than b l a c k to Da rw in . No t i c e t h a t the b a s i c model 
c o n s i s t s o f a c au s a l c y c l e - changes in POP, v i a ENV, a f f e c t POP. 
The pa rad i gms f o r a c au s a l e x p l a n a t i o n I take to be o f the t r a n s f e r e n c e 
o f mot i on between b i l l i a r d b a l l s and of f a l l i n g b o d i e s ; o t he r paradigms 
o f c au s a l c o n n e c t i o n s a re the famous ' s t r i k e a match and i t l i g h t s 
( s o m e t i m e s ) " ^ ^ and windows s h a t t e r i n g when s t r u c k . A case wh ich 
10. c f . f o r example, Dobzhansky (GEP) , c h l . 
11. c f . the d i s c u s s i o n s in S o s a , (CC) 
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may not be c a u s a l in t h i s s e n s e in Hempe l ' s n o n s t a r t i n g ca r ( i t 
depends on the w i r i n g d i a g r a m ! ) . I r epea t t ha t the d i s t i n c t i o n i s 
r e l a t i v e t o the a n a l y s i s as l o g i c a l form a lway s i s . A c h a i n o f 
c a u s e s c o u n t s as c a u s a l f o r my p u r p o s e s , but l oops d o n ' t ! 
5 . 2 . 4 To o b t a i n a b e t t e r a n a l y s i s o f e v o l u t i o n t heo r y we must add 
a l i t t l e more d e t a i l however , and r e p r e s e n t the time in the d i ag ram : 
f o r i t i s an i n t r i n s i c a l l y temporal phenomenon t ha t i s e x p l a i n e d . 
So the f o l l o w i n g d i a g r a m i s pe rhaps s l i g h t l y more i l l u m i n a t i n g . 
Let us r eg iment the exp lanandum l i g h t l y in the i n t e r e s t s o f c l a r i t y : 
assume an o r i g i n a l p o p u l a t i o n o f o r g a n i s m s l e a d i n g v e r y r e g u l a r l i v e s -
a f t e r one t ime u n i t , they r ep roduce ( i n v a r y i n g f e c u n d i t i e s ) and prompt ly 
d i e ( a l t o g e t h e r ) ; one time u n i t l a t e r what remain o f t h i s second 
g e n e r a t i o n do the same ( t h e r e a r e f o r c e s o f a t t r i t i o n wh ich p reven t 
some g e t t i n g to the r e p r o d u c t i o n s t a g e ) ; a t h i r d time u n i t l a t e r , the 
s u r v i v o r s o f the i r p r o g e n c y , and s o on. c f . the d iag ram on the next 
page . 
5 . 2 . 5 The v i r t u e o f t h i s scheme i s t ha t i t emphas i ze s the t e m p o r a l i t y 
o f the exp lanandum o f e v o l u t i o n : i t i s e s s e n t i a l to i t t ha t the TwjO 
k i n d s o f phase o f i t , the r e p r o d u c t i o n and s e l e c t i o n phases a l t e r n a t e . 
T h i s p o i n t i s o b s c u r e d by a s t a n d a r d c o v e r i n g - l a w f o r m u l a t i o n o f the 
e x p l a n a t i o n : 
Laws g o v e r n i n g POP 
( E I ) Laws g o v e r n i n g ENV 
I n i t i a l c o n d i t i o n s 
h i s t o r y 
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S t a r t : O r g a n i s m s 0 ..0 , 
11 12 
g e n e r a t i o n 1 
s t r u g g l e f o r 1 ife ( s e l e c t i o n ) 
0 . .0 su rv i vors 
11 1i 
r e p r o d u c t i o n 
1 ... 0 0 g e n e r a t ion 
21 22 2m 
s trugg1e f o r 1i fe (se1ect i o n ) 
0 ... 0 
21 2i 
r e p r o d u c t i on 
surv I vors 
••• "ji •••• °3k 
g e n e r a t i o n 3 
s t r u g g l e for life (selection) 
'34 
,03, .... 
r e p r o d u c t ion 
s u r v I v o r s 
g e n e r a t i o n 4 
a n d so o n 
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I s t h i s the e x p l a n a t i o n , o r i s i t r a t h e r one t h a t an i n t e l l i g e n t 
p e r s o n u n d e r s t a n d i n g the t h e o r y c o u l d produce as a d e m o n s t r a t i o n o f the 
v a l i d i t y o f s u c h an i n f e r e n c e a s E l ? That i s , an i m p l i c i t f o r m u l a t i o n 
o f an e x p l a n a t i o n a l t e r n a t i n g u s e s o f the 2 s e t s o f l aws , m i r r o r i n g the 
tempora l scheme o f f i g u r e ( i i ) . Thus : 
I n i t i a l c o n d i t i o n s ( l ) 
Laws g o v e r n i n g ENV 
(E2) I n i t i a l c o n d i t i o n s (2) 
Laws g o v e r n i n g POP 
I n i t i a l condi t i o n s (3) 
Laws g o v e r n i n g ENV e t c . 
5 . 2 . 6 What I am d r i v i n g a t i s tha t no such i l l u m i n a t i n g unpack i ng o f 
an e x p l a n a t i o n o f a f a l l i n g mass can be made: 
Laws o f mot ion 
(E3) I n i t i a l c o n d i t i o n s 
T r a j e c t o r y 
C e r t a i n l y one can t e m p o r a l i z e t h i s e x p l a n a t i o n by d i v i d i n g 
the t ime , t hu s 
Laws 
(E^) I n i t i a l c o n d i t i o n s ( l ) 
T r a j e c t o r y ( l ) 
Laws 
I n i t i a l c o n d i t i o n s (2) (Drawn f rom T r a j e c t o r y ( l ) ) 
T r a j e c t o r y (2) 
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w h e r e the s u b - t r a j e c t o r l e s fit t o g e t h e r s e q u e n t i a l l y to form the w h o l e 
e x p l a n a n d u m . Y e t this c a s e c l e a r l y d i f f e r s p r o f o u n d l y from the 
p r e v i o u s o n e . W h e r e they d i f f e r is in the fact that the o r d e r of the 
s u b e x p l a n a t i o n s in the case of e v o l u t i o n is part o f the o r i g i n a l 
e x p l a n a t i o n , b u t in the p h y s i c a l case this Is not so; for t h a t , the 
t e m p o r a l d i m e n s i o n is a l l that is r e q u i r e d f o r t h e i r p r o p e r s e q u e n c i n g . 
S e c o n d d i f f e r e n c e : the G a l i l e a n e x p l a n a t i o n is u n i f o r m l y d e c o m p o s a b l e -
the t r a j e c t o r y m a y be cut u p at any p o i n t . A n d m o s t i m p o r t a n t l y , 
e a c h of the s u b e x p l a n a t i o n s is an e x a m p l e of the same kind o f 
e x p l a n a t i o n as E 3 ; b u t no o n e of the s u b e x p l a n a t i o n s of E2 is a 
c a s e of the k i n d of e x p l a n a t i o n E l . S i m p l y , b e c a u s e d i f f e r e n t p r o c e s s e s 
g o v e r n the v a r i a t i o n a n d the s e l e c t i o n p h a s e s . The next s u b s e c t i o n 
w i l l d i s c u s s w h a t the d i f f e r e n c e c o n s i s t s in. 
5.3 S e l e c t i o n E x p l a n a t i o n 
5 . 3 . 1 T h e a r g u m e n t j u s t m a d e d e p e n d s e n t i r e l y on the thesis that 
the e x p l a n a t i o n s o f the r e p r o d u c t i o n a n d s e l e c t i o n p h a s e s are of 
d i f f e r e n t k i n d s . In f a c t I shall a r g u e that a l t h o u g h w e m a y , at this 
level of a n a l y s i s , r e g a r d the e x p l a n a t i o n of r e p r o d u c t i o n as c a u s a l , 
w e m u s t d i s t i n g u i s h f r o m it the kind of e x p l a n a t i o n of the s e l e c t i o n 
p h a s e , w h i c h I w i s h to call c y b e r n e t i c . The e x p l a n a t i o n of the w h o l e 
r e p r o d u c t i o n p h a s e is s i m p l y the a g g r e g a t i o n of the individual 
e x p l a n a t i o n s of r e p r o d u c t i o n s by i n d i v i d u a l o r g a n i s m s (we ignore sex 
f o r s i m p l i c i t y ) . But there s i m p l y do not e x i s t such individual 
e x p l a n a t i o n s o f w h y an o r g a n i s m d o e s o r does not s u r v i v e the w h o l e 
s e l e c t i o n p h a s e . R a t h e r , a s t a t i s t i c a l e x p l a n a t i o n of the set of 
s u r v i v o r s is p r o v i d e d by a p r o b a b i l i t y d i s t r i b u t i o n for the class of 
a l l p o s s i b l e sets o f s u r v i v o r s . 
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The c a u s a l e x p l a n a t i o n s in q u e s t i o n here a r e t ho se wh i ch app l y to 
the r e p r o d u c t i o n pha se s o f e v o l u t i o n . U n t i l r e c e n t l y , t h i s was not 
v e r y w e l l e x p l a i n e d a t a l l , e x cep t in the g r o s s terms o f the " f a c t s 
o f l i f e " , but t h a t i s s u f f i c i e n t a t t h i s p o i n t o f the a rgument . I t 
i s a p p a r e n t t h a t the e x p l a n a t i o n o f how a new o r g a n i s m comes i n t o 
b e i n g can be g i v e n i n terms o f s exua l a c t i v i t y , p regnancy and b i r t h 
( f o r mammals), and t h a t t he re i s no cau sa l c y c l e i n v o l v e d - there i s 
no r e a s o n ( i n g e n e r a l ) why p a r e n t o r g a n i s m s need s u r v i v e p a r t u r i t i o n , 
and so need not even e x i s t to be c a u s a l l y a c ted on by the o f f s p r i n g . 
V a r i a t i o n s a r e o f c o u r s e assumed to be random, wh i ch in t h i s 
c o n n e c t i o n i m p l i e s u n e x p l a i n e d , w h i l e d i f f e r e n c e s in f e r t i l i t y a re 
assumed to be s i m p l e c au s a l consequences o f (unknown) gene s . 
(l am aware t h a t the modern e x p l a n a t i o n o f the mechanism o f r e p r o d u c t i o n 
does i n t r o d u c e c a u s a l c y c l e s in i t s d e s c r i p t i o n o f the genome as 
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a s y s t e m under h i e r a r c h i c c o n t r o l . But on the one hand, the 
h e a r t o f e v o l u t i o n t h e o r y i s Da rw in i sm wh i ch has no e x p l a n a t i o n o f 
i n h e r i t a n c e ; and on the o t h e r , the a c coun t o f e v o l u t i o n a r y e x p l a n a t i o n 
1 am d e v e l o p i n g may v e r y n a t u r a l l y be extended to i n t e g r a t e ' t h e DNA 
s t o r y ' w i t h o u t i g n i f i c a n t change . ) 
5 . 3 . 2 The s t a t i s t i c a l ' e x p l a n a t i o n ' i s e x p l a i n e d by the use o f 
f u n c t i o n a l s t a t e m e n t s . ( S t a t i s t i c a l e x p l a n a t i o n s a re r a t h e r 
d o u b t f u l l y e x p l a n a t i o n s a t a l l ; I p r e f e r to t h i n k o f them as 
d e s c r i p t i o n s o f a p o p u l a t i o n i g n o r i n g c e r t a i n d e t a i l s , w i t h v a r i o u s 
mathemat i c c o n s e q u e n c e s . ) ^ 3 As a crude i l l u s t r a t i o n o f the 
c o n n e c t i o n we m i gh t c o n t r a s t s u b p o p u l a t i o n s o f some p r o t oamph i b i an s 
w i t h and w i t h o u t r u d i m e n t a r y l u n g s . The r e l a t i v e l y g r e a t e r s u c c e s s 
12. c f . e . g . Monod ( L L ) , Wadd ing ton ( SG ) , e t c . 
13. On s t a t i s t i c a l e x p l a n a t i o n , Salmon (SRSE) i s good; f o r r e d e s c r i p t i o n 
a s a n e c e s s i t y in b i o l o g i c a l e x p l a n a t i o n , c f . Burhenn (NER) 
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o f the fo rmer g r o u p a t the s e a ' s edge I s e x p l a i n e d by " t h e f u n c t i o n 
o f l u n g s i s to o b t a i n o x y g e n " , " t h e f u n c t i o n o f g i l l s i s to o b t a i n 
o x y g e n " and the p h y s i c a l f a c t s about the way oxygen o c c u r s in 
d i f f e r e n t fo rms in the sea and ou t o f i t . In one k i n d o f e n v i r onmen t , 
the one k i n d o f s t r u c t u r e a c h i e v e s the f u n c t i o n b e t t e r than the o t h e r , 
and the c o r r e s p o n d i n g s t r a i n o f o r g a n i s m f l o u r i s h e s . ( T h i s k i n d o f 
c o n s i d e r a t i o n g i v e s the l i e to the c l a i m that e v o l u t i o n i s t a u t o l o g o u s : 
l u n g - e q u i p p e d a n i m a l s a r e " f i t t e r " ou t o f the sea not because they 
s u r v i v e but because l ung s a re f i t t e d to o b t a i n oxygen from the a i r 
wh i l e g i l l s a r e no t ) . 
In p r a c t i c e i t i s e x t r eme l y d i f f i c u l t to put a f i g u r e on these t h i n g s 
o f c o u r s e , but in p r i n c i p l e one may rega rd the c o n d i t i o n a l s u r v i v a l 
p r o b a b i l i t y o f o r g a n i s m s w i t h a c e r t a i n c h a r a c t e r as determined by 
the p r o p o r t i o n o f e n v i r o n m e n t s in wh ich tha t c h a r a c t e r can f u l f i l 
i t s f u n c t i o n ou t o f the t o t a l p o s s i b l e e n v i r o n m e n t s . Of c o u r s e , 
the p r o b a b i l i t i e s f o r a l l the d i f f e r e n t c h a r a c t e r s o f an o r g a n i s m 
combine in a v e r y complex way, and n o t h i n g can u s e f u l l y be s a i d about 
an i n d i v i d u a l ' s s u r v i v a l p r o b a b i l i t y . N e v e r t h e l e s s a c o n s i d e r a t i o n 
o f the way some c h a r a c t e r f u l f i l l s i t s f u n c t i o n w i l l show how, in 
p r i n c i p l e , t he se p r o b a b i l i t i e s a re de te rm ined . 
5 . 3 - 3 Now we must r e a l i z e t ha t an o r g a n i s m i s an a d a p t i v e c o n t r o l 
h i e r a r c h y . Tha t i s , i t c o n s i s t s o f a v e r y complex, h i e r a r c h i c a l l y 
o r d e r e d s y s t e m o f r e g u l a t o r y mechanisms wh i ch " f u n c t i o n s p r o p e r l y " 
a s l ong a s c e r t a i n c r u c i a l v a r i a b l e s remain w i t h i n c e r t a i n t o l e r a n c e s -
o b v i o u s examp le s a r e body temperatu re and oxygen s u p p l y to the b r a i n . 
Of c o u r s e t he se a r e o n l y g r o s s d e s c r i p t i o n s o f more complex r e q u i r e m e n t s , 
and t he re a r e many o t h e r s , some s u b t l e r , some g r o s s e r ( l i k e neck d i a m e t e r ! ) 
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(I think of s t r a n g u l a t i o n ) . In o r d e r for these values to be 
m a i n t a i n e d a very complex network of h o m e o s t a t i c mechanisms is 
e m p l o y e d - as f o r example sweating and shivering compensate for 
changes in the a m b i e n t t e m p e r a t u r e . It might plausibly be 
a r g u e d that in any o r g a n i s m in w h i c h gene and soma can be d i s t i n g u i s h e d , 
the f u n c t i o n of s o m a t i c characters must be to insulate the essential 
g e n e t i c process of reproduction from adverse changes in the 
e n v i r o n m e n t and so form part of some homeostatic s y s t e m . But it 
suffices for o u r purposes to observe that this is so for the vast 
m a j o r i t y of p h e n o t y p i c characters at least. (Very recent 
e v o l u t i o n a r y work^'^ allows that some characters may be neutral to 
s e l e c t i o n ; but not all could b e ) . And so long as some a r e , my 
claims about the nature of the explanation of the selection phase 
w i l l s t a n d . 
I am not trying to claim that a character like wing colour in 
moths is 'really' part of a homeostatic s y s t e m . B i o l o g i s t s , indeed, 
d i s t i n g u i s h such traits from those of w h i c h I have been speaking.^^ 
But one can argue that having such adaptive characters as colour 
entails having h o m e o s t a t i c ones too. One argument is that traits 
such as w i n g c o l o u r are clearly in a sense accidental to the wing w h i c h 
exists n o t to be some colour but for more directly life-support 
reasons ( l o c o m o t i o n , to get to f o o d , to maintain the digestive 
v a r i a b l e s ! ) . Why w o u l d an organism have a body consisting only of 
such a c c i d e n t a l l y a d a p t i v e traits as w i n g - c o l o u r ? Is it even 
c o n c e p t u a l l y p o s s i b l e ? A second argument is that a non-homeostatic 
c h a r a c t e r w i t h a certain function is at a selective disadvantage to 
a h o m e o s t a t i c one - because the latter is more specific to the 
f u n c t i o n . C o n s i d e r thick skin as an alternative to sweating/shivering 
]k c f . Lewontin ( GB ) 
15 c f . M a y n a r d S m i t h , (TE), ch.1 
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i n m a i n t a i n i n g i n t e r n a l temperature. Th ick s k i n cuts the 
o r gan i sm o f f from i n f o rmat i on that might be u se fu l ( f o r hun t i n g , 
s ay ) in o rde r to ach ieve one s p e c i f i c purpose; but a r e gu l a t o r y 
s y s tem does no t . 
5 . 3 . ^ What i s the nature of these homeostat ic e x p l a n a t i o n s ? I 
s h a l l d i s c u s s a s imple example, and argue that the e xp l ana t i on i s not 
causa l . T h i s w i l l be s u f f i c i e n t to show that s e l e c t i o n e x p l a n a t i o n , 
and so e v o l u t i o n a r y e x p l a n a t i o n i s not c a u s a l . ( I am not a s s e r t i n g 
that a l l cybern i sms are homeostats, by the way, nor even that the 
c y b e r n e t i c element of e v o l u t i o n a r y e xp l ana t i on i s ; indeed, i t seems 
c l e a r that many pos i t i ve feedback mechanisms are i nvo l ved too (the 
n o t i o n of ' g r owth ' f i n d s i t s e x p l i c a t i o n here) and a rguab l y the 
p roce s s as a whole r equ i r e s such a c h a r a c t e r i s a t i o n ) . S ince an 
o r gan i sm has been s e l e c t ed out i f some v i t a l f un c t i on breaks down, 
the e x p l a n a t i o n o f the s e l e c t i o n phase must i nvo l ve t h i s f unc t i ona l 
e x p l a n a t i o n . 
A s t anda rd example of c ybe rne t i c e xp l ana t i on i s p rov ided by a room 
w i th a heater c o n t r o l l e d by a thermostat ( c f . f i g . ( i ) ) . Th i s 
b r i n g s out the e s s e n t i a l s of the s w e a t i n g / s h i v e r i n g case w i thout 
p h y s i o l o g i c a l i r r e l e v a n c i e s . The room i s not p e r f e c t l y i n s u l a t e d , 
so heat may pass in or out depending on the r e l a t i v e temperatures 
i n s i d e and o u t . The i n t e rna l temperature i s measured at T, and 
depending how i t compares w i t h the goal temperature (say 20^0) , 
the switch S t u rn s on o r o f f the hea te r , H. The purpose of the 
system i s to keep the temperature " c l o s e t o " the goal v a l u e . I f 
i t i s work ing p r o p e r l y , a graph of the temperature over a pe r i od 
P might look l i k e f i g u r e ( i i ) . 
What might one want to e x p l a i n here ? We l l , one obv iou s th ing 
i s the f a c t t h a t 
(1) D u r i n g the p e r i o d P, the tempera tu re remained c l o s e to 
20°C d e s p i t e f l u c t u a t i o n s in the weather 
N o t i c e t h a t t h i s i s not the same as 
(2) D u r i n g the p e r i o d P, the temperatu re f o l l o w e d the g raph o f 
f i g u r e ( i i ) . 
N e v e r t h e l e s s , we can e x p l a i n ( l ) by e x p l a i n i n g ( 2 ) , as l ong as 
we a c c e p t the enthymemat ic p remi se t h a t f o l l o w i n g tha t g raph i s a 
c a se o f " r e m a i n i n g c l o s e to 2 0 ° C " . 
F i g u r e (1) 
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An e x p l a n a t i o n o f (2) Is given by d i v i d i n g it up at the starred 
p o i n t s , a n d e x p l a i n i n g that in a l t e r n a t e segments e i t h e r of two 
e x p l a n a t i o n s h o l d . E i t h e r the h e a t e r is o f f , In w h i c h case the graph 
d e s c e n d s due to h e a t losses through the w a l l s , a c c o r d i n g to w e l l -
known laws of t r a n s m i s s i o n , f l u c t u a t i o n s being due to u n e x p l a i n e d 
f l u c t u a t i o n s in the e n v i r o n m e n t - sun going b e h i n d a c l o u d , e t c . 
O r e l s e , in the a s c e n d i n g s e g m e n t s , the h e a t e r is on and the temperature 
rises due to the e x c e s s of heat given o u t by It, less the losses 
through the w a l I s . 
We can Improve this s l i g h t l y by combining the laws governing the two 
k i n d s of s e g m e n t if w e Introduce a p a r a m e t e r w h i c h registers the 
s t a t e of the h e a t e r , off o r o n . 
Thus w e o b t a i n the f o l l o w i n g e x p l a n a t i o n . (Notice how It is 
art Icu1ated by the p a r a m e t e r S - as Is the e v o l u t i o n a r y e x p l a n a t i o n 
d i s c u s s e d In 5 . 2 . 4 . ) . 
E x p l a n a t i o n of f i g u r e (ii) 
(l) O v e r the p e r i o d In q u e s t i o n , the temperature is given by 
a c e r t a i n f u n c t i o n 
T (t + 1) = f (T(t), T A ( t ) , S(t)) 
w h e r e T ( t ) Is the internal t e m p e r a t u r e at time t 
T A ( t ) is the e x t e r n a l t e m p e r a t u r e at time t 
S{t) is a p a r a m e t e r w h i c h is 1 w h e n the switch Is on 
0 w h e n the switch Is off 
A d d i n g to this the initial c o n d i t i o n s 
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"•"(0) = t (initial t e m p e r a t u r e of room) 
TA(_t) = T (a c e r t a i n v e c t o r of t e m p e r a t u r e s ) 
S ( 0 = ^ (a c e r t a i n v e c t o r of switch v a l u e s ) 
The w a y is now c l e a r for the d e d u c t i o n 
(#1) 
L (T(t+1) = f (T(tl, T A ( t ) , S(t)) 
Co (To = t) 
CI ( T = T A ( t ) ) 
C2 (S = S(t)) 
T ( 0 = B 
w h e r e B_ is the v e c t o r of temperatures as in g r a p h , f i g . (ii). 
(This is d e f i n i t e l y a d e d u c t i v e - n o m o l o g i c a l e x p l a n a t i o n ) 
(2) H o w e v e r , this e x p l a n a t i o n can be improved if w e add an 
e x p l a n a t i o n of S(t): 
thus S(t+1) = s ( t ) (r u 3 ) + L ^ ) (1 . s ( t ) ) 
T ( t ) 'T(t)' 
So the c o n d i t i o n S ( 0 = S may be replaced by this f u r t h e r law. U 
and L are the tolerance limits of T(t) - c f figure (ii). 
The e x p l a n a t i o n now is 
(#2) LI (T (t+1) = f ( T ( t ) , T A ( t ) , S(t))) 
L2 (S(t+1) = g ( T ( t ) , S(t))) 
Co (To=T) 
CI ( T = T A ( 0 ) 
T ( t ) = B 
Now let us return to the task of e x p l a i n i n g (I) - r e m e m b e r , w e 
o n l y w a n t to e x p l a i n (2), that is, the s p e c i f i c g^aph of figure (ii), 
as a m e a n s to e x p l a i n i n g w h a t puzzles us a b o u t this r o o m , w h i c h for now 
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w e are taking to be (1). No p a r t i c u l a r interest a t t a c h e s to w h y that 
p a r t i c u l a r graph s h o u l d have been f o l l o w e d , rather than some o t h e r 
g r a p h w h i c h w o u l d a l s o count as a case of (l). 
(1) is r a t h e r v a g u e and clearly needs to be s p e l l e d o u t , h o w e v e r . 
There are two p o i n t s . One is that some kind of bounds need to be 
s p e c i f i e d for w h a t p r o p e r t i e s of a graph c o n s t i t u t e " r e m a i n i n g close 
to 20°C". This w i l l take the form of a p r o b a b i l i s t i c s p e c i f i c a t i o n , 
such as that there s h o u l d be no m o r e than a chance of the temperature 
falling o u t s i d e the range 1 8° - 22°. Va r i o u s f u r t h e r c o m p l i c a t i o n s are 
p o s s i b l e h e r e , such as that the average temperature should be 20°, to 
w i t h i n some t o l e r a n c e , but let us leave them aside for the m o m e n t . V/e 
can now s u p p l e m e n t the e x p l a n a t i o n (#2) with the claim 
K ( T ( t ) ) < 0.01 
w h i c h conveys the fact that (2) is a case of (1), and w e now have 
an e x p l a n a t i o n of (l). (K is a m e a s u r e of the spread of T ( t ) , 
d e t e r m i n e d by the p r o b a b i l i t y s p e c i f i c a t i o n ) . 
H o w e v e r , I do not think that w e have yet a r r i v e d at an example 
o f a c y b e r n e t i c e x p l a n a t i o n . The reason for this is quite s i m p l e . 
A s t a t e m e n t of an e x p l a n a t i o n of (l), w h i c h is a d e q u a t e to how w e 
can see the s y s t e m w o r k s , m u s t s u p p o r t c o u n t e r f a c t u a 1 s . That is, 
it m u s t show not only how th i s graph came a b o u t , but also satisfy 
us that had the day b e e n c l o u d i e r , o r the e x t e r n a l e n v i r o n m e n t 
v a r i e d in some o t h e r w a y , then some o t h e r g r a p h , also such that (l) 
w a s t r u e , w o u l d h a v e b e e n p r o d u c e d i n s t e a d . W h a t w e so far 
C(Xr\(\of is the w a y in w h i c h e n v i r o n m e n t a l vagaries 
are s y s t e m a t i c a l l y c o m b a t t e d by the o p e r a t i o n of the s y s t e m . A s 
A s h b y has it, " O n l y v a r i e t y can d e s t r o y v a r i e t y " ; and w e need to 
m a k e plain h o w there is s u f f i c i e n t v a r i e t y a v a i l a b l e in the s y s t e m 
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to m a i n t a i n (l) in the face of any e n v i r o n m e n t a l conditions (within 
limits of c o u r s e - e v e r y s y s t e m can be o v e r t a x e d ) . In s h o r t , w e are 
still lacking on e x p l a n a t i o n of the capaci ty of the system for 
b e h a v i o u r of the kind m e n t i o n e d in (l). Only then w i l l w e have 
an e x p l a n a t i o n o f the s t a t e m e n t 
(3) The f u n c t i o n of the t h e r m o s t a t is to m a i n t a i n the temperature 
close to 2 0 O C . 
How can w e p r o v i d e this? In fact the m e t h o d is already implicit 
in the shift from e x p l a n a t i o n #1 to e x p l a n a t i o n #2; w h a t we 
need to do is to give the c a n o n i c a l r e p r e s e n t a t i o n of this room 
as a s t a t e d e t e r m i n e d s y s t e m . ^ ^ To do so w e must provide a 
trans i tion f u n c t i o n for the v a r i a b l e TA(t) as w e did for S ( t ) . 
Now of course w e can't do t h i s , in a s e n s e , since w e are taking 
the e n v i r o n m e n t as g i v e n . S t i l l , it is an a s s u m p t i o n impli ci t 
in w h a t w e have b e e n s a y i n g , w h i c h w e must now expli c a t e , that the 
range o f e n v i r o n m e n t a l v e c t o r s w h i c h w o u l d also produce a graph 
of the kind w e w a n t contains the range of e n v i r o n m e n t a l vectors 
w e are at all likely to g e t . W e specify this by stating a 
p r o b a b i l i t y d i s t r i b u t i o n for the d i f f e r e n c e 
(SC) T A ( t + l ) - T A ( t ) = p . d . 
w i t h s p e c i f i e d p a r a m e t e r s and f o r m , w h i c h w i l l be based on known 
w e a t h e r p a t t e r n s , e t c . (Assume for the sake of a r g u m e n t that it 
is a n o r m a l d i s t r i b u t i o n w i t h s t a n d a r d deviations') 
Now the fact at w h i c h I am trying to get is this : this probability 
d i s t r i b u t i o n states among o t h e r t h i n g s , that increments larger than 
a c e r t a i n v a l u e , say I, are very u n l i k e l y . M o r e i m p o r t a n t , 
1 6 . c f . A s h b y , (DFB) 
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it m u s t imply that the h e a t t r a n s p o r t t h r o u g h the w a l l s is d o m i n a t e d 
by the h e a t e r ' s e m i s s i o n . This w i l l be e x p r e s s e d by a certain 
r e l a t i o n b e t w e e n the v a r i o u s p a r a m e t e r s of the s y s t e m , including a' . 
T h a t Is, it sums up w h e n the s y s t e m w i l l f u n c t i o n and w h e n it w o n ' t . 
Of c o u r s e , if w e m a k e this r e p l a c e m e n t , w e no longer h a v e the 
s p e c i f i c T A v e c t o r and the s p e c i f i c graph of figure (ii) is no 
l o n g e r e x p l a i n e d . On the o t h e r h a n d , the e x p l a n a t i o n of (l) is 
m u c h m o r e s a t i s f a c t o r y this w a y , being m o r e general. I n fact it is a 
c l a s s i c case of s u b s u m i n g the p a r t i c u l a r u n d e r the g e n e r a l ! 
Note that the e x p l a n a t i o n is now d e f i n i t e l y s ta t i s t i c a 1 . 
It is not o f t e n m a d e e x p l i c i t ( e . g . not by Nagel that 
this is u n a v o i d a b l e . 
How does the new e x p l a n a t i o n , e x p l a n a t i o n # 3 , w h i c h is #2 w i t h 
SC r e p l a c i n g C I , s u p p o r t c o u n t e r f a c t u a 1 s ? Quite s i m p l y , by 
( p a r t i a l l y ) limiting the set of p o s s i b l e w o r l d s . It does this 
by the s t a t i s t i c a l c l a u s e ( S C ) , w h i c h implies that only in very 
e x c e p t i o n a l c i r c u m s t a n c e s w o u l d tKe \ o « - e ^ ^ v e m e VKcro^  
wouVd (jrcvi^ K^  v-vo^  C O " the kind of c o u n t e r f a c t u a 1 
is this : 
(CF) S b e c a u s e V; m o r e o v e r , if not V but V V , then S . 
w h e r e a s a s i m p l e c a u s a l e x p l a n a t i o n "E b e c a u s e C" w i l l only 
s u p p o r t the w e a k e r c o u n t e r f a c t u a l : 
(CF') if not C then if C then E . 
(The r e l a t i o n " ^ is d e s c r i b e d by the s t a t i s t i c a l e n v i r o n m e n t 
1 i m i t a t i o n ) . 
1 7 . N a g e l , (SS) , c h . 12 
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W h a t f e a t u r e s o f this e x p l a n a t i o n d i s t i n g u i s h it from a causal one? 
W h a t e v e r they are m u s t flow f r o m the c l o s e d loop a n d nothing m o r e -
all the rest of the e x p l a n a t i o n ( a s s u m e d , not a c t u a l l y given here) 
is c a u s a l e n o u g h . I s u g g e s t the f o l l o w i n g f e a t u r e s are important 
e n o u g h to j o i n t l y c o n s t i t u t e a d i s t i n c t i o n of k i n d . 
F i r s t l y , the e x p l a n a t i o n s u p p o r t s a kind of c o u n t e r f a c t u a 1 w h i c h 
a s i m p l e c a u s a l e x p l a n a t i o n w i l l n o t . This indicates that there is 
a d i f f e r e n c e o f logical f o r m . 
S e c o n d l y , w h a t is e x p l a i n e d is a c a p a c i t y of the system rather 
than an e v e n t . This u n d e r l i e s the first d i f f e r e n c e and is itself 
e x p l a i n e d by the s t a t i s t i c a l c h a r a c t e r i s a t i o n of the system and i ts 
e n v i ronmen t, w h i c h shows that f u n c t i o n i n g o f the system w i l l allow 
a m a p p i n g of e n v i r o n m e n t s to s y s t e m states (as s t a t i s t i c a l l y 
r e d e s c r i b e d ) . 
T h i r d l y , the e x p l a n a t i o n is formal : how t h e r m o s t a t s and furnaces 
w o r k is q u i t e i r r e l e v a n t . The e x p l a n a n d u m is the c o n s t r a i n t on 
s y s t e m b e h a v i o u r (of not g e t t i n g away from 20°) and the b a s i c 
e x p l a n a n s is the f o r m of the causal n e t w o r k (negative f e e d b a c k ) . 
It is in f a c t an e x p l a n a t i o n of information c o n t r o l , in the strict 
s e n s e of A s h b y l S . For w h a t is e x p l a i n e d is the fact that the 
e n v i r o n m e n t c a n n o t e n t i r e l y inform the s y s t e m w i t h its t e m p e r a t u r e 
f l u c t u a t i o n s : r a n d o m n e s s is b e i n g d e s t r o y e d . That is, i n f o r m a t i o n 
is b e i n g c o n t r o l l e d . 
18. A s h b y , (IC) 
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5 . ^ F u n c t i o n a l E x p l a n a t i o n a n d E v o l u t i o n a r y E x p l a n a t i o n 
5.A.I S o , c y b e r n e t i c e x p l a n a t i o n is n o t c a u s a l , f o r , among o t h e r 
r e a s o n s , the e x p l a n a n d u m is the d i m e n s ion 1 ess q u a n t i t y information : 
w h a t is e x p l a i n e d is w h y the s u r v i v a l p r o b a b i l i t y d i s t r i b u t i o n 
o v e r the s e t of sets of o r g a n i s m s w i t h s u c h f e a t u r e s differs from 
a p u r e l y r a n d o m o n e . W h a t e x p l a i n s it is (very largely) the 
c y b e r n e t i c a c c o u n t of the f u n c t i o n i n g of o r g a n i s m s . W h e r e then 
does this leave the v e x e d q u e s t i o n of f u n c t i o n a l e x p l a n a t i o n ? 
I s u g g e s t that it leaves it n o w h e r e : there is no such t h i n g . 
C o n s i d e r the a l l e g e d f u n c t i o n a l e x p l a n a t i o n of my h e a r t . O b v i o u s l y , 
w h a t m y h e a r t does c a n n o t e x p l a i n its o r i g i n (future causes are 
a b s u r d ) , a l t h o u g h it can a n d does e x p l a i n (partly) its c o n t i n u a n c e -
I n e e d it to keep g o i n g , w h i c h is a p r e r e q u i s i t e for i ts keeping 
g o i n g . N o , the e x p l a n a t i o n of its o r i g i n is this : the roles p l a y e d 
in t h e i r r e s p e c t i v e s y s t e m s ("functions" - c y b e r n e t i c sense) by the 
h e a r t s of all my a n c e s t o r s e x p l a i n s w h y r ^ p a r t i c u l a r o n e e x i s t s . 
F o r the e x p l a n a t i o n o f there being a g e n e t i c n e t w o r k leading to me 
m u s t a p p e a l to the " f u n c t i o n " of all those p r e - C o l e m a n h e a r t s w h i c h 
c o n t r i b u t e d to the s u r v i v a l to r e p r o d u c e of m y a n c e s t o r s . W h a t causes 
m u d d l e is using " t h e h e a r t " to refer i n d i s c r i m i n a t e l y to both mi ne 
a n d the i rs. 
But this e x p l a n a t i o n , of c o u r s e , is m e r e l y a part of the e v o l u t i o n a r y 
e x p l a n a t i o n (or an e x a m p l e o f o n e , if you w i l l ) . A c t u a l l y It goes 
b e y o n d e x p l a i n i n g my h e a r t ' s e x i s t e n c e in terms of its f u n c t i o n - as 
i t m u s t : f o r the theory o f s p e c i a l c r e a t i o n is, p r i m a f a c i e , a 
p o s s i b l e a l t e r n a t i v e . A " f u n c t i o n a l " e x p l a n a t i o n m u s t rely on a 
t h e o r y o f o r i g i n s , a n d those w e r e g a r d as any g o o d rely on the theory 
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o f e v o l u t i o n . My c l a i m i s t h a t e v o l u t i o n a r y e x p l a n a t i o n c o n s i s t s 
o f c a u s a l and c y b e r n e t i c e x p l a n a t i o n s , s u i t a b l y a r t i c u l a t e d ; and t h a t 
t h e r e i s n e i t h e r need n o r room f o r any a d d i t i o n a l " f u n c t i o n a l " 
e x p l a n a t i o n s . 
5 . ^ . 2 I t i s a c o r o l l a r y o f the p r e v i o u s s u b s e c t i o n o f c o u r s e t h a t 
the e x p l a n a t i o n o f s e l e c t i o n p h a s e s c a n n o t be c a u s a l , b e i n g composed 
o f a l a r g e number o f c y b e r n e t i c e x p l a n a t i o n s (and some o t h e r s 
p e r h a p s ) . M o r e o v e r , the c o m p o s i t i o n o f them i s c l e a r l y no t a s i m p l e 
a g g r e g a t i o n , f o r the v a r i o u s a d a p t i v e c y b e r n i s m s o f o r g a n i s m s t h e m s e l v e s 
f o r m a h i e r a r c h y o f s y s t e m s , and the o r g a n i s m s a r e o f c o u r s e i n a 
f u r t h e r e c o l o g i c a l h i e r a r c h i c a l s y s t e m . 
C o n s e q u e n t l y , f u r t h e r , e v o l u t i o n a r y e x p l a n a t i o n , a r t i c u l a t i n g 
a s i t doe s a comp lex a l t e r n a t i o n o f s e l e c t i o n a l and r e p r o d u c t i v e 
e x p l a n a t i o n s , (remember t h a t 5 . 2 . 2 i s a v e r y r e g i m e n t e d d e s c r i p t i o n ! ) , 
i s n o t c a u s a l . T h i s i s the ma jo r c o n c l u s i o n I w i s h to draw f rom 
t h i s c h a p t e r . Bu t I w i l l go on t o t r y to s t a t e w h a t , p o s i t i v e l y , 
i s t he n a t u r e o f e v o l u t i o n a r y e x p l a n a t i o n i n a n t i c i p a t i o n o f my 
f i n a l t h e s i s , t h a t t h e r a t i o n a l i t y o f s c i e n c e ha s an e v o l u t i o n a r y 
exp1 ana t i o n . 
E v o l u t i o n a r y e x p l a n a t i o n i s an e x p l a n a t i o n by f o rm o f an i n f o r m a t i o n 
c o n t r o l h i e r a r c h y . I f we l o o k a t h i s t o r y f r om the e g g ' s p o i n t o f 
v i e w ^ 5 ^ we can s e e t h a t the e s s e n t i a l t a s k o f e v o l u t i o n t h e o r y 
i s t o e x p l a i n t h e n o i s y t r a n s m i s s i o n o v e r t ime o f a mes sage : the 
m e s s a g e b e i n g the i n f o r m a t i o n s t r u c t u r e o f the c h a r a c t e r s o f l i v i n g 
t h i n g s - t he o r i g i n a l m e s s a g e h a v i n g been the s t r u c t u r e o f a 
( p r o b a b l y ) u n i q u e f i r s t s e 1 f - r e p 1 i c a t i n g m a c r o m o l e c u l e . 
19 . " h e n s a r e a way t o r e p r o d u c e e g g s " ( S . B u t l e r ) 
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O b v i o u s l y the DNA e x p l a n a t i o n o f the mechanism o f h e r e d i t y can 
o n l y he l p my account : i t n a t u r a l l y leaves the two part s t r u c t u r e of 
e v o l u t i o n a r y e x p l a n a t i o n untouched, in that causal e x p l a n a t i o n s are 
s t i l l i n v o l v e d at l owes t , b iochemica l l e v e l . But yet more l a ye r s 
o f I n f o r m a t i o n s t o r a g e , t r a n s m i s s i o n and con t ro l are in t roduced i n to 
an a l r e a d y i n e v i t a b l y complex s t r u c t u r e . 
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CHAPTER S I X 
EVOLUTIONARY R A T I O N A L I T Y 
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6 . 1 My a im in t h i s f i n a l c h a p t e r i s to s k e t c h an e v o l u t i o n a r y a c coun t 
o f r a t i o n a l i t y ; my main c o n t e n t i o n w i l l be t ha t r a t i o n a l 
e x p l a n a t i o n i s an example o f e v o l u t i o n a r y e x p l a n a t i o n . T h i s would 
i d e a l l y be b u t t r e s s e d by a h i s t o r y o f r a t i o n a l i t y ba sed on 
e v o l u t i o n a r y d a t a ; an enormous u n d e r t a k i n g , but I am s u r e i t can 
be done (an e m p i r i c a l l y sound s u b s t i t u t e f o r B e n n e t t ' s t hough t 
e x p e r i m e n t ) . 
By way o f p r e p a r a t i o n , I must f i r s t j u s t i f y the c l a i m i m p l i c i t 
in my f i r s t s e n t e n c e , namely t h a t to show tha t r a t i o n a l e x p l a n a t i o n s 
a r e e v o l u t i o n a r y e x p l a n a t i o n s does p r o v i d e a p h i l o s o p h i c a l l y 
s a t i s f a c t o r y " a c c o u n t " o f r a t i o n a l i t y . The f i r s t p o i n t i s t ha t 1 
i d e n t i f y a r a t i o n a l e x p l a n a t i o n w i t h the e x p l a n a t i o n o f a r a t i o n a l 
phenomenon. R a t i o n a l e x p l a n a t i o n i s not one among s e v e r a l compet ing 
(o r e ven complementary ) e x p l a n a t i o n s o f one and the same t h i n g . 
Somet imes we l o o s e l y d e s c r i b e s o m e o n e ' s e x p l a n a t i o n o f h i s a c t i o n s 
as r a t i o n a l w i t h an i m p l i c i t c o n t r a s t to p o s s i b l e i r r a t i o n a l 
e x p l a n a t i o n s : f o r examp le , N i k o l a i L e v i n In Anna K a r e n i n a a c c e p t s 
ext reme u n c t i o n to make K i t t y f ee l b e t t e r , r a t h e r than to s ave h i s 
s o u l . But he re I t h i n k we a r e m i s l e d : in c a s e s l i k e t h i s we 
mean t h a t the r i g h t e x p l a n a t i o n shows the phenomenon to be r a t i o n a l , 
r a t h e r than i r r a t i o n a l . Whereas the wrong e x p l a n a t i o n can g i v e the 
i l l u s i o n t h a t the phenomenon i s r a t i o n a l when i t i s n ' t . 
N e v e r t h e l e s s , one m i g h t q u e s t i o n whethe r e x p l a n a t i o n s o f r a t i o n a l 
phenomena add up to an account o f r a t i o n a l i t y - do they t e l l you what 
i t i s ? Would not an a n a l y s i s o f the concep t (a la B e n n e t t ) be 
b e t t e r ? I t h i n k n o t , f o r the f o l l o w i n g r e a o n s . 
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F i r s t l y , ' w h a t - i s - X ? ' q u e s t i o n s have been n o t o r i o u s l y r e s i s t a n t 
of answers except by tine s t ra tagem of t h e o r e t i c a l e x p l a n a t i o n as 
found in s c i e n c e , wh ich one might say i s by c o n t r a s t w i th 2000 year s o f 
metaphy s i c s ( "what i s b e i n g ? " ) w i l d l y s u c c e s s f u l . Second ly , 
h u m i l i t y and expe r i ence both p o i n t to the i m p o s s i b i l i t y o f a 
s a t i s f a c t o r y a p r i o r i , a rmcha i r a n a l y s i s . We s imp ly do not know 
what r a t i o n a l i t y i s , not because the knowledge i s locked away 
i n a r t i c u l a t e in the depths of our l i n g u i s t i c p r a c t i c e s ("what would 
you say about h i v e t h ree , 0 n a t i v e s p e a k e r ? " ) , but because we j u s t d o n ' t 
know. The o n l y way we can f i n d out any th i ng i s by g u e s s i n g under 
c r i t i c a l c on t r o l : t h e o r i z i n g and expe r iment i ng . 
T h i r d l y , even i f an a n a l y s i s were ach ieved , would i t be a s a t i s f a c t o r y 
account anyway? (now we have e x p l a n a t i o n s o f o ther t h i n g s as 
benchmarks f o r a c c o u n t s ) . What cou ld an a n a l y s i s do but p rov ide a 
" r e m i n d e r " that reason i s not a sub s tance , which i s a p h i l o s o p h e r ' s 
red h e r r i n g anyway, w h i l e l e a v i n g i t s poss ib i 1 i ty s t i l l a to ta l 
my s t e r y ? Even i f i t were t rue , as i t i s no t , tha t we always know 
reason when we see i t , so that some statement of what i t i s cou ld 
be o b t a i n e d from when we say i t i s , there would s t i l l remain 
untouched a l l the i n t e r e s t i n g q u e s t i o n s . Most o b v i o u s l y the source 
o r o r i g i n or c o n d i t i o n s of p o s s i b i l i t y of reason; but a l s o an 
e x p l a n a t i o n o f the p a r t i c u l a r connec t i on w i t h o the r c o g n i t i v e and 
b e h a v i o u r a l phenomena and c a p a c i t i e s which the a n a l y s i s would, 
h o p e f u l l y , make a s t a r t on mapping o u t . Yet how cou ld that mapping-
out be more than a s t a r t u n l e s s i t were, in e f f e c t , an e m p i r i c a l -
t h e o r e t i c a l p r oce s s of s c i e n t i f i c e n q u i r y ? 
The idea I s u g g e s t below that we s hou l d pursue c o n s i s t s In a p p l y i n g 
the a r t i c u l a t e d two phase a n a l y s i s o f e v o l u t i o n a r y e x p l a n a t i o n to 
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k n o w l e d g e , a t t e m p t i n g t o f i n d d i f f e r e n t p e r i o d s in t h e m e n t a l l i f e 
o f o r g a n i s m s w h i c h c a n b e s e e n a s c a u s a l a n d c y b e r n e t i c . I a r g u e 
b e l o w t h a t t h i s c a n b e d o n e , t h a t a c a u s a l p h a s e is s e e n w h e n 
s o m e c o g n i t i v e a d a p t a t i o n , w h i c h w e m a y t h i n k o f a s a r u l e o r s e t 
o f r u l e s , Is f u n c t i o n i n g p r o p e r l y - j u s t a s a n y g i v e n t e m p e r a t u r e 
g r a p h c o u l d b e g i v e n a c a u s a l e x p l a n a t i o n in C h . 5 . B u t w h e n b r e a k -
d o w n o c c u r s - w h e n a r u l e is r e v i s e d , t h e r o o m g e t s t o o h o t - it 
is n e c e s s a r y t o a p p e a l t o t h e c y b e r n e t i c a c c o u n t o f h o w t h e 
c y b e r n i s m f u n c t i o n s t o e x p l a i n w h y it c a n n o t . T h e a b a n d o n m e n t o f 
r u l e s b e c a u s e t h e y w o n ' t w o r k is s e l e c t i o n a c t i n g a g a i n s t a c e r t a i n 
k i n d o f o r g a n i s m . 
6 . 2 T h e d u a l i t y o f r a t i o n a l l i f e . 
M y a c c o u n t o f e v o l u t i o n a r y e x p l a n a t i o n c l e a r l y r e q u i r e s t h a t 
I e s t a b l i s h a d i c h o t o m y w i t h i n r a t i o n a l e x p l a n a t i o n w h i c h f a l l s 
u n d e r t h e c a u s a l / c y b e r n e t i c r u b r i c . it w o u l d h o w e v e r b e a 
m i s t a k e t o s u p p o s e t h a t t h e c o m m o n c o n t r a s t o f t h e o r e t i c a l a n d 
p r a c t i c a l r e a s o n , tfiatis o f r a t i o n a l b e l i e f a n d r a t i o n a l a c t i o n , 
w i l l p r o v i d e t h i s d i c h o t o m y . 
S u p p o s e I a m d r i v i n g a l o n g a n d a s w a n w a l k s I n t o t h e r o a d . 
1 f o r m t h e b e l i e f t h a t I s e e a s w a n , a n d in c o n s e q u e n c e I p u t o n 
t h e b r a k e s . W h a t , If a n y t h i n g . Is r a t i o n a l a b o u t t h i s m u n d a n e 
e p i s o d e ? Is m y a c t i o n a r a t i o n a l o n e ? " W h y a r e y o u b r a k i n g ? " -
" T h e r e ' s a s w a n o n t h e r o a d " - " S o w h a t ? " - " I d o n ' t w a n t t o h i t 
i t . " If t h i s is s a t i s f a c t o r y . It is b e c a u s e b r a k i n g w i l l h e l p 
p r e v e n t w h a t I w a n t t o a v o i d . T h e m e a n s I h a v e c h o s e n a r e a p t t o 
t h e e n d I d e s i r e , a n d t h a t is w h y I c h o s e t h e m . 
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( c f . " W h y a r e y o u b r a k i n g " - " T h e r e ' s a s w a n o n the r o a d " -
" S o w h a t ? " - "I h a t e s w a n s , l e t ' s g e t it." H e r e I a m r a t i o n a l b u t 
i l l - i n f o r m e d a b o u t b r a k e s p e r h a p s . T h e n c f . " W h y a r e y o u 
a c c e l e r a t i n g ? " - " T h e r e ' s a s w a n o n the r o a d " - " S o w h a t ? " " S w a n s 
s c a r e m e , w e h a v e to g e t a w a y " - a n d t h e s w a n is f r i g h t e n e d o f f . 
H e r e t h e " a g g r e s s i o n " is a p t , b u t o n l y the a c c i d e n t a l r e s u l t o f a 
b o t c h e d f r i g h t . H e r e I a m i r r a t i o n a l , if I t h i n k to so e s c a p e ) . 
W h a t a b o u t m y b e l i e f t h a t a s w a n is t h e r e ? Is it r a t i o n a l ? C e r t a i n l y , 
if I c a n g i v e a r e a s o n f o r it ( " j u s t like m y p e t U g l y " ) ; b u t a r g u a b l y 
a l s o if I h a v e no r e a s o n in m i n d a n d s i m p l y r e g i s t e r it u n t h i n k i n g l y , 
as long as I c a n if n e c e s s a r y p r o d u c e s o m e k i n d o f j u s t i f i c a t i o n . 
( " W e l l , t h e r e a r e o n l y a f e w k i n d s o f l a r g e w h i t e b i r d , a n d I've o n l y 
e v e r s e e n s w a n s , a n d . . " ) . T h i s is f i n e e v e n if the p e r c e p t i o n is 
i l l u s o r y o f c o u r s e , if I a m g e n u i n e l y d e c e i v e d . 
W h a t u n i t e s the t w o c a s e s is t h a t r e a s o n s c a n b e d e m a n d e d a n d p r o v i d e d ; 
b u t w h a t d i s t i n g u i s h e s t h e m ? It is f u n d a m e n t a l l y the d i r e c t i o n o f 
the r e l a t i o n b e t w e e n m y s e l f a n d m y e n v i r o n m e n t - in the c a s e o f the 
b e l i e f , the e n v i r o n m e n t a c t s o n m e ( l a r g e l y ! ) , f o r the a c t i o n , v i c e 
v e r s a . B u t t h i s k i n d o f d i s t i n c t i o n q u i c k l y b e c o m e s u s e l e s s w h e n 
o n e c o n s i d e r s l e s s s i m p l e c a s e s - l i k e s o m e o n e ' s b e l i e f t h a t n o n s e n s e 
s h o u l d b e e x p o s e d a n d h i s p r a c t i c e o f c o n t i n u a l l y a s k i n g s a r c a s t i c 
q u e s t i o n s . H o w e v e r o n e m i g h t d i s e n t a n g l e t h e s e t w o t h i n g s , it 
d o e s n ' t l o o k l i k e the c a u s a l / c y b e r n e t i c d i s t i n c t i o n . 
I p r o p o s e i n s t e a d t h a t w i t h i n t h e c l a s s e s o f b o t h b e l i e f s a n d 
p r a c t i c e s w e m a y d i s t i n g u i s h e n d o r s e m e n t s / a c q u i s i t i o n s f r o m r e p u d i a t i o n s ; 
f o r b e l i e f s t h i s is o b v i o u s a n d f o r p r a c t i c e s a l m o s t e q u a l l y s o . W h a t 
is l e s s c l e a r is w h e r e s i m p l e a c t i o n s l i k e m y b r a k i n g f i t in to t h i s 
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d i s t i n c t i o n . One can r e p u d i a t e a p r a c t i c e (like a bad h a b i t ) , 
but s u r e l y not an a c t i o n . But then one c a n , by d i s a v o w a l : "I 
b r a k e d to a v o i d the s w a n , w h i c h w a s s t u p i d since I knew the 
t r u c k w a s so cl ose b e h i n d . " This seems to me to p a r a l l e l the 
r e p u d i a t i o n of my b e l i e f in the swan's being t h e r e , if on 
g e t t i n g c l o s e r it turns out to be a s h e e p . S t i l l , there seems 
to be a d i f f e r e n c e in that the a c t i o n s t i l l did h a p p e n w h e r e a s 
the b e l i e f now no longer e x i s t s . T r u e e n o u g h ; but then the 
m i s t a k e n b e l i e f did e x i s t , and the a c t i o n j_s no longer e n d o r s e d . 
W h a t w o u l d d i s t i n g u i s h , a f t e r the e v e n t , my e n d o r s i n g my past 
a c t i o n from my e n d o r s i n g my past b e l i e f ? The e n d o r s i n g w o u l d 
be the s a m e , a k i n d of c o n f i d e n t a s s u m p t i o n o r perhaps even 
m a k i n g sure that good reasons w e r e to be had for the b e l i e f / a c t i o n 
r e s p e c t i v e l y . Being of a b e l i e f o r of an a c t i o n w o u l d provide 
w h a t d i s t i n c t i o n r e m a i n e d to the e n d o r s e m e n t s . 
S i m i l a r l y for r e p u d i a t i o n s . 
6.3 O n t o l o g y of r a t i o n a l life 
The d i c h o t o m y a l l u d e d to in 6.2 has d e f i n i t e implications for the 
n a t u r e of a r a t i o n a l e x p l a n a n d u m , and the next r e q u i r e m e n t m u s t be 
s o m e o n t o l o g i c a l u n d e r p i n n i n g s . W h a t are w e i n t e r e s t e d in 
e x p l a i n i n g ? O u r o r i g i n a l p r o b l e m w a s to find a sense in w h i c h one 
t h e o r y is b e t t e r than a n o t h e r w h i c h can a l w a y s be a p p l i e d ; but 
this later b e c a m e s o m e t h i n g m o r e like s e e k i n g a s s u r a n c e that that 
there w i l l a l w a y s be a s e n s e in w h i c h a s u c c e s s o r theory is b e t t e r . 
T h i s is too w e a k , t h o u g h , u n l e s s the senses in d i f f e r e n t cases are 
t h e m s e l v e s s y s t e m a t i c a l l y c o n n e c t e d . That is w h a t w e h o p e the 
e v o l u t i o n a r y f r a m e w o r k to a c h i e v e . The b a s i c n o t i o n is that the 
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r e l a t i o n in q u e s t i o n is b e s t e x p l i c a t e d as is the r e l a t i o n o f 
the h u m a n a r m to e a r l y m a m m a l i a n f o r e l i m b s , w h i c h w e a l s o r e g a r d 
as b e t t e r - b e t t e r a d a p t e d . In the l a t t e r c a s e , this is a c h i e v e d 
by r e f e r e n c e to the r e l a t i v e f i t n e s s o f o r g a n i s m s w i t h the t r a i t s 
in q u e s t i o n . T h e s a m e m u s t b e t r u e a b o u t t h e o r i e s s e e n as t r a i t s 
o f o r g a n i s m s : t h a t i s , w e a r e g o i n g to c o n c e i v e the e x p l a n a n d u m 
as the c h a n g i n g p a t t e r n o f b e l i e v i n g s - t h a t - X a m o n g s o m e c l a s s o f 
o r g a n i s m s , g e n e r a l l y h u m a n o n e s . I r e p u d i a t e s u c h " p o o r m a n ' s 
P l a t o n i s m " a s P o p p e r ' s t h i r d w o r l d , f o r b e i n g b o t h u n n e c e s s a r y a n d 
m y s t e r y - m o n g e r i n g (how do h i s t h e o r i e s g e t e l i m i n a t e d ? ) 
S o , in the e n d w e m u s t e s c h e w t a l k o f p r o p o s i t i o n s a n d s u c h - l i k e 
w h e r e t h e s e s e e m to i n t r o d u c e e x t r a e n t i t i e s b e y o n d the b e l i e v i n g s o f 
o r g a n i s m s a n d the w o r l d they b e l i e v e t h i n g s a b o u t . I a m g o i n g to 
a s s u m e w i t h o u t a r g u m e n t t h a t a n y c o g n i t i v e t r a i t o f an o r g a n i s m has 
s o m e p h y s i o l o g i c a l s u b s t r a t e (a s t a t e o r p r o c e s s o f the n e r v o u s 
s y s t e m , m o s t l i k e l y ) . I s h a l l a r g u e b e l o w t h a t they a r e c y b e r n i s m s . 
T h u s I a m a d o p t i n g a d i s p o s i t i o n a l a c c o u n t o f b e l i e f , b u t a s t r o n g e r 
o n e t h a n , s a y , R y l e ' s . F o r I a s s u m e that a b e l i e f is a c a p a c i t y 
f o r b e l i e v i n g s : s o m e g e n u i n e e n t i t y w h i c h is c a u s a l l y e f f i c a c i o u s 
in t h e p r o c e s s o f b r i n g i n g a b e l i e f to c o n s c i o u s a w a r e n e s s . W h a t 
b e l i e f s o m e o r g a n i s m ^ b r a i n - s t a t e S , s a y , i s , is d e t e r m i n e d by its 
r e l a t i o n t o , o n the o n e h a n d t h e e n v i r o n m e n t a n d on the o t h e r , to 
o t h e r o r g a n i s m s ' s i m i l a r b r a i n s t a t e s . A p r o p o s i t i o n r e q u i r e s 
r e d u n d a n c y in the s e t o f b r a i n s o f its b e l i e v e r s a n d d i s b e l i e v e r s ; 
a n d it a l s o r e q u i r e s a r e d u n d a n c y b e t w e e n t h e l a t t e r a n d t h e i r 
e n v i r o n m e n t . it m u s t i n f o r m t h e m . 
T h e s e c o v e r t c o g n i t i v e v e h i c l e s ( C C V s ) m u s t in s o m e s t r u c t u r a l w a y s 
b e r e l a t e d to t h e o v e r t c o g n i t i v e v e h i c l e s o f s p e e c h , w r i t i n g s , e t c . . 
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b u t the d e t a i l s are not p r e s e n t l y r e l e v a n t . (Reasons for the 
e x i s t e n c e of such r e l a t i o n e m e r g e in 6.4 b e l o w ) . W h a t is relevant 
at this p o i n t is that they m u s t b e a r two kinds of relation to each 
o t h e r . On the o n e h a n d , r e l a t i o n s of s i m i l a r i t y b e t w e e n CCVs in 
d i f f e r e n t o r g a n i s m s c o n s t i t u t e the identity of the a b s t r a c t 
" e n t i t i e s " w e are b e i n g o n t o l o g i c a 1 1 y w a r y a b o u t . On the o t h e r 
h a n d there m u s t be r e l a t i o n s b e t w e e n the v a r i o u s CCVs in a p a r t i c u l a r 
o r g a n i s m . W h a t kind of r e l a t i o n s ? 
For o u r p u r p o s e s the m o s t important such relations w i l l be those 
w h i c h I e a r l i e r a d v e r t e d to in terms of r u l e s . A rule 1 c h a r a c t e r i s e d 
then as a g e n e r a l p r o p o s i t i o n of n o r m a t i v e i m p o r t . W h a t this m u s t 
a m o u n t to is a c e r t a i n kind of relation of one to a n o t h e r c o g n i t i v e 
v e h i c l e in some s p e c i f i c o r g a n i s m - else how could the same 
p r o p o s i t i o n be a rule for you and not for me? N o r m a t i v e force in 
o n e c o g n i t i v e v e h i c l e c o n s i s t s in c o n t r o l o v e r the f u n c t i o n i n g of 
o t h e r s . I a r g u e in 6.5 b e l o w that this relation of rule/ruled is 
an e x a m p l e of c y b e r n e t i c c o n t r o l in the sense of C h a p t e r 5-
A f i n a l p r e p a r a t o r y r e m a r k , h o w e v e r , is r e q u i r e d . Recall that 
there w a s no n e e d in C h a p t e r 5 to d i s c u s s the s o u r c e of the e n e r g y 
w h i c h e n a b l e d the h o m e o s t a t i c room to w o r k . S i m i l a r l y , w e shall 
q u i t e ignore the q u e s t i o n o f j u s t h o w the e x e r c i s e of c o n t r o l is 
" p o w e r e d " - e x c e p t to say that it m u s t c l e a r l y be d o n e through the 
e m o t i o n a l results of s o c i a l i n t e r a c t i o n . W h i c h p r e s u p p o s e s the 
p u b l i c i t y o f r u l e s , at least in the s e n s e of t h e i r being c o n v e y e d 
t h o u g h n o t n e c e s s a r i l y a r t i c u l a t e d . You c a n n o t e x e r t n o r m a t i v e force 
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p u r e l y on y o u r s e l f - as o f c o u r s e W i t t g e n s t e i n has a r gued somewhat 
d i f f e r e n t l y , ( t he p r i v a t e l anguage a r g u m e n t ) . 
6 C a u s a l P h a s e s o f R a t i o n a l L i f e : A c q u i s i t i o n s 
What i s the n a t u r e o f r e p r o d u c t i o n w i t h v a r i a t i o n in the c o g n i t i v e 
r ea lm? M o s t s i m p l y , an o r g a n i s m can reproduce one o f i t s c o g n i t i v e 
t r a i t s by t e l l i n g s t o r i e s about i t l i n g u i s t i c a l l y . Much i n f o r m a t i o n a l 
r edundancy i s c r e a t e d t h i s way. T h i s i s I t h i n k u n d e n i a b l y a 
c a u s a l l y e x p l i c a b l e p r o c e s s ( though o f c o u r s e most o f the d e t a i l i s 
q u i t e unknown a t p r e s e n t ) . But in some manner the i n f o r m a t i o n in my 
head g e t s i n t o y o u r s v i a a c h a i n o f e v e n t s , the m idd le o f wh ich i s 
a s c l a s s i c a l l y c a u s a l as can be - I mean, sound waves. M o r e o v e r , 
t he re I s c l e a r l y no need, in g e n e r a l , f o r any r e c i p r o c a l i n f l u e n c e 
o f a u d i t o r on s p e a k e r ( c f . r a d i o ) so tha t no c y c l e e x i s t s . ( C o n v e r s a t i o n 
I s a more complex phenomena touched on in 6 . 5 b e l o w ) . 
That v a r i a t i o n , and random v a r i a t i o n a t t h a t , a t t e n d s t h i s p r o c e s s 
i s a w e l l - k n o w n p e d a g o g i c d i f f i c u l t y . But even g i v e n idea l c o n d i t i o n s , 
f u l l a t t e n t i o n , i n t e l l i g e n c e and g o o d w i l l , s t i l l an e x a c t r e p r o d u c t i o n 
i s g r o s s l y u n l i k e l y f o r the s i m p l e r ea son tha t any c o g n i t i v e a t t i t u d e 
to some o r g a n i s m must be a r t i c u l a t e d on the c o g n i t i v e s y s tem 
a l r e a d y p r e s e n t , and use m o s t l y e l ement s t h e r e o f . But t h i s w i l l be 
a l r e a d y g r e a t l y d i f f e r e n t f rom the s o u r c e s f o r r e a s o n s o b v i o u s 
enough when we r e f l e c t on the u n l i m i t e d v a r i a t i o n i n the h i s t o r i e s o f 
I n d i v i d u a l s and t h e i r p r i v a t e e n v i r o n m e n t s o v e r t ime . And i n any 
c a se the i m p r e c i s i o n o f the p u b l i c l anguage used f o r t r a n s m i s s i o n 
must s u p p r e s s much o f the s p e c i f i c i t y o f the s o u r c e ' s c o v e r t 
cogn i t i ve veh i d e s . 
There i s a n o t h e r way i n w h i c h r e p r o d u c t i o n w i t h v a r i a t i o n o f 
c o g n i t i v e t r a i t s s u ch a s b e l i e f s o c c u r s , however , and t h a t i s w i t h i n 
the one o r g a n i s m . There i s a k i n d o f minimum ca se i n wh i ch the 
b e l i e f - s e t o f an o r g a n i s m i s s i m p l y m a i n t a i n e d from one t ime to 
a n o t h e r , s u b j e c t t o chance i n t e r f e r e n c e s o f m a l f u n c t i o n o f the 
c a u s a l p r o c e s s e s w h i c h make i s p o s s i b l e ( e . g . b r a i n damage). 
T h i s o c c u r s f o r p h y s i o l o g i c a l t r a i t s t oo , but i s i r r e l e v a n t there 
b e c a u s e gene t i c r e p r o d u c t i o n i s c e n t r a l to ou r e x p l a n a t i o n s . 
E q u a l l y s o f o r c o g n i t i v e t r a i t s i n t h a t i f no r e p r o d u c t i o n by 
commun i ca t i on o c c u r s , p e r s i s t e n c e in a s i n g l e o r g a n i s m i s o f 
u l t i m a t e l y no a c c o u n t . O p p o r t u n i t i e s f o r r e p r o d u c t i o n a r e 
much more u b i q u i t o u s in t h i s l a t t e r ca se however, and the 
d i s e n t a n g l i n g o f r e p r o d u c t i v e and s e l e c t i v e phases much more o f 
a c o n c e p t u a l r e g i m e n t a t i o n . 
But t h e r e i s a f u r t h e r c a se o f t h i s r e p r o d u c t i o n w i t h i n the same 
o r g a n i s m w h i c h i s v e r y i m p o r t a n t , namely t h a t in wh i ch new b e l i e f s 
( o r o t h e r c o g n i t i v e v e h i c l e s ) a r e s i m p l y added to the p r e c e d i n g 
s y s t e m , e i t h e r t h r o u g h p e r c e p t i o n , o r i n v e n t i o n o r i n f e r e n c e . 
I have an e m p i r i c a l l e a n i n g toward r e s i s t i n g the idea t ha t the 
l a t t e r can be a n y t h i n g but a complex c o m b i n a t i o n o f p e r c e p t i o n , 
memory and chance ( " l a t e r a l t h i n k i n g " , " b i s o c i a t i o n " , e t c . ) , 
bu t s u ch a d o c t r i n e need no t be e s t a b l i s h e d h e r e . What i s wo r th 
s c o t c h i n g i s the p o s s i b l e o b j e c t i o n t h a t p h y s i o l o g i c a l r e p r o d u c t i o n 
w i t h v a r i a t i o n d o e s n ' t i n t r o d u c e new c h a r a c t e r s , j u s t v a r i a t i o n s 
on o l d o n e s . T h i s i s however o n l y l a r g e l y t r u e , f o r how e l s e 
c o u l d an i n c r e a s e i n the number o f t r a i t s , a s has c e r t a i n l y 
o c c u r r e d a c r o s s s p e c i e s , have o c c u r r e d ? C e r t a i n l y , much o f 
the e x i s t i n g ma themat i c s a b s t r a c t s f rom t h i s p o s s i b i l i t y , but 
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t h a t I s f o r mathemat i ca l r e a s o n s , not b i o l o g i c a l o n e s . 
T h i s p o i n t b e a r s on one o f the o b j e c t i o n s to e v o l u t i o n i s m 
d i s c u s s e d in Chap te r h, namely the cha rge o f non- randomness o f 
v a r i a t i o n . We must be c a r e f u l what i s meant h e r e . Maynard 
Smi th e x p r e s s e s t h i s " c e n t r a l dogma" as the t h e s i s t ha t i n f o r m a t i o n 
f l o w s f rom gene to soma but not v i c e v e r s a . Now on our v iew t h i s 
i s not in any way b reached by the c o g n i t i v e c a s e , f o r we a re i g n o r i n g 
the genome a l t o g e t h e r : the r e p r o d u c t i o n we a re concerned w i t h i s 
t g e n e t i c anyway! I d o n ' t deny tha t v a r i a t i o n i s not random 
i t h r e s p e c t t o the e n v i r o n m e n t , but then n e i t h e r i s the c o u r s e 
o f deve lopmenta l p h y s i o l o g i c a l p r o c e s s e s . Yet the l a t t e r a re 
c e r t a i n l y p a r t o f the e v o l u t i o n a r y e x p l a n a t i o n . 
The o b v i o u s o b j e c t i o n to t h i s , though , i s one tha t b i o l o g i s t s 
(as oppo sed to p h i l o s o p h e r s ! ) wou ld have made long ago : namely 
t h a t p r e c i s e l y the d i f f e r e n c e between e v o l u t i o n and h i s t o r y i s 
t ha t the former depends on g e n e t i c r e p r o d u c t i o n . Of c o u r s e , in a 
s en se the l a t t e r does t oo , to p r o v i d e human o r g a n i s m s , but 
the p o i n t i s c l e a r enough . The c l a i m i s made i n d i f f e r e n t forms 
by Maynard S m i t h , ch . 19; Mayer ( B o s t o n S t u d i e s ] k ) ; Longuet 
H i g g i n s ( i n TATB4 ) , e t c . 1 cannot deny t ha t the re i s a c l e a r 
d i s t i n c t i o n h e r e , but I do r e s i s t the way i t i s u sed to c o n f u s e 
s e m a n t i c and e m p i r i c a l i s s u e s . Let the b i o l o g i s t s use the 
term e v o l u t i o n s o , i f they w i s h to r e f e r o n l y to the e x p l a n a t i o n 
o f n e o D a r w i n i s m as p r e s e n t l y f o r m u l a t e d . Then though they owe us 
a word f o r both what D a r w i n ' s t heo r y was about ( s i n c e , a s I have 
m e n t i o n e d , V i c t o r i a n n o t i o n s o f r e p r o d u c t i o n a re v a g u e ) , and f o r 
the l a r g e r p r o c e s s o f e v o l u t i o n / h i s t o r y wh i ch the f o r t h c o m i n g 
t h e o r y w i l l t r e a t . ( W a d d i n g t o n ' s work on " c a n a l i z a t i o n o f 
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d e v e l o p m e n t " a n d ' g e n e t i c a s s i m i l a t i o n ' , t h e o r i z e d h o p e f u l l y by 
Thorn's t h e o r y o f c a t a s t r o p h e s , w i l l b e o n e e x t e n s i o n o f the t h e o r y 
b e y o n d n e o D a r w i n i s m . A m a t h e m a t i c a l e c o l o g y , p r o b a b l y s y s t e m s 
t h e o r y b a s e d , w i l l b e a n o t h e r . C o m p l e t e a n d i n t e g r a t e d c y b e r n e t i c 
r e d e s c r i p t i o n w i l l b e a t h i r d . ) 
As in C h a p t e r h , the p r o c e s s e s d i s c u s s e d h e r e w i l l r e v e a l c y b e r n i s m s 
if e x a m i n e d a t a d e e p e r l e v e l o f d e t a i l ; the s a m e k i n d o f r e m a r k s 
m a y b e m a d e h e r e as t h e r e . 
6 . 5 C y b e r n e t i c p h a s e s o f r a t i o n a l life : r e p u d i a t i o n s 
6 . 5 . 1 P e r c e p t i o n is u n d e r c y b e r n e t i c c o n t r o l 
T h a t p e r c e p t i o n is a p r o c e s s u n d e r c y b e r n e t i c c o n t r o l is a p r o p o s i t i o n 
w i d e l y a c c e p t e d by p s y c h o l o g i s t s ( e . g . G r e g o r y ) . C o n s i d e r a g a i n my 
c o n f r o n t a t i o n w i th t h e w h i t i s h b i r d o n the r o a d , a n d my t e n t a t i v e 
l i n g u i s t i c r e s p o n s e " T h e r e ' s a s w a n o n the r o a d " . T h i s is n o t 
s i m p l y d e t e r m i n e d in a r e f l e x w a y : o n the c o n t r a r y I w o u l d b e a l i v e 
to p o s s i b l e f e a t u r e s o f the e x p e r i e n c e w h i c h m i g h t o v e r r i d e t h a t 
r e s p o n s e , a n d m o r e o v e r if I a m in a n y d o u b t , t h e n the t e n t a t i v e 
r e s p o n s e w i l l i t s e l f r e s u l t in c l o s e r a t t e n t i o n to w h a t I can s e e , 
w h i c h w i l l o n c e a g a i n r e b o u n d o n the p r o p r i e t y o r o t h e r w i s e o f 
t h a t r e s p o n s e . N e v e r t h e l e s s , i f the r u l e s g o v e r n i n g m y u s e o f 
' s w a n ' a r e as e l a s t i c ( p l a s t i c ) as in p r a c t i c e t h e y a r e , v a r i a t i o n s 
in the s c e n e I a m p r e s e n t e d w i t h w i l l b e s u p p r e s s e d b y c o m p e n s a t i o n s 
in the a p p l i c a t i o n o f the r u l e - " w e l l , it c o u l d be w h i t e r , b u t 
it is h i s s i n g ! " - u p to a c e r t a i n p o i n t : I c a n r e c o g n i z e it 
as a s w a n d e s p i t e v a r i a t i o n s in l i g h t i n g , a n g l e , c o n d i t i o n o f the 
b i r d a n d s o o n . B u t , t h e r e a r e l i m i t s o f c o u r s e , b e y o n d w h i c h 
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t h e r u l e is b r e a c h e d a n d 1 w i t h d r a w the a p p l i c a t i o n . T h i s is 
the k i n d o f t h i n g u n d e r l y i n g t h e r e l u c t a n c e o f s o m e w r i t e r s , as 
I d i s c u s s e d in C h a p t e r 2 to a c c e p t the n o t i o n t h a t l a n g u a g e is 
r u l e - g o v e r n e d : s i n c e t h e y t a k e t h i s to e n t a i l a n i ron c o n t r o l , 
t h a t i s , c a u s a l . 
6 . 5 . 2 L i n g u i s t i c r u l e is c y b e r n e t i c 
T h i s c a s e I t h i n k is t y p i c a l o f the w a y r u l e s o p e r a t e , t h e y e x e r t 
p l a s t i c c o n t r o l . I n d e e d the 3 m a r k s o f c y b e r n e t i c c o n t r o l I 
s u g g e s t e d in C h a p t e r 5 c a n a l l be s e e n to o b t a i n in the f u n c t i o n i n g 
o f r u l e s . In the f i r s t p l a c e , the f u n c t i o n i n g o f r u l e s can b e 
d e s c r i b e d so as to s u p p o r t s t r o n g c o u n t e r f a c t u a l s . - " I f the 
b i r d h a d b e e n less w h i t e b u t k n o w n to c o m e f r o m t h a t b i r d ' s e g g , 
y o u w o u l d n e v e r t h e l e s s c a l l it a s w a n . " 
In the s e c o n d p l a c e , the e x p l a n a t i o n is a c a p a c i t y - the c a p a c i t y 
to u s e c e r t a i n w o r d s , o r to r e c o g n i z e c e r t a i n k i n d s o f t h i n g s , r a t h e r 
t h a n a n y p a r t i c u l a r e v e n t s . It is n o t thi s p a r t i c u l a r s w a n 
r e c o g n i t i o n t h a t n e e d s e x p l a i n i n g b u t the f a c t t h a t I c a n r e c o g n i z e 
s w a n s . 
T h i r d l y , the e x p l a n a t i o n , s u c h as it i s , is q u i t e f o r m a l : j u s t as 
w e i g n o r e d p h y s i c a l f a c t s a b o u t h o w t h e r m o s t a t s a n d h e a t e r s w o r k , 
so t o o h e r e w e w i l l ( i n d e e d , o u r i g n o r a n c e d i c t a t e s it) i g n o r e the 
n e u r o p h y s i o l o g y w h i c h w e a r e n e v e r t h e l e s s c o n v i n c e d u n d e r l i e s this 
k i n d o f p h e n o m e n o n . W h a t is e x p l a i n e d is the w a y t h e v a g a r i e s o f the 
' e n v i r o n m e n t ' i n f o r m t h e f u n c t i o n i n g o f m y l i n g u i s t i c a p p a r a t u s . 
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6 . 5 . 3 T h e last remark b r i n g s up the q u e s t i o n of the e n v i r o n m e n t 
of a c o g n i t i v e o r g a n i s m . For p e r c e p t i o n in s t r a i g h t f o r w a r d cases 
like the swan c a s e , no s p e c i a l remarks are n e c e s s a r y p e r h a p s ; but 
it is m i s l e a d i n g to think of the c o g n i t i v e e n v i r o n m e n t as being 
a l w a y s j u s t the same as an a m o e b a ' s w o u l d be in the same p l a c e . 
In a s e n s e , w h e n I c o n f r o n t an a r t i c l e about Q u a s a r s , my e n v i r o n m e n t 
is p h y s i c a l l y the same as w o u l d be an a m o e b a ' s in my p l a c e , w i t h 
the d i f f e r e n c e that I have an " I n t e r n a l e n v i r o n m e n t " sharing g r e a t 
r e d u n d a n c y w i t h w h a t I see (so I can read it) w h i c h the a m o e b a has n o t . 
But a m o r e u s e f u l d e s c r i p t i o n of this s i t u a t i o n for e p i s t e m o l o g i c a l 
p u r p o s e s w o u l d be to regard the w r i t t e n report as a m e d i u m through 
w h i c h I " o b s e r v e " f e a t u r e s of the larger u n i v e r s e w h i c h I can't 
v i s u a l l y p e r c e i v e d i r e c t l y - s t a r s , q u a s a r s e t c . T h e r e is nothing 
r e l a t l v l s t i c a b o u t this p o s s i b i l i t y : It is o n l y p o s s i b l e to provide 
such a r e d e s c r i p t i o n in terms o f " o r g a n i s m - b e l I e v i n g - P in 
e n v i r o n m e n t E "where the d e s c r i p t i o n E includes facts b e a r i n g on P , 
b e c a u s e the a l t e r n a t i v e d e s c r i p t i o n (which w e don't yet have) relating 
m y c o v e r t c o g n i t i v e v e h i c l e s to the pattern of m a r k s on the paper is 
p o s s i b l e , w h i c h Itself rests o n the e x i s t e n c e of the l i n g u i s t i c , 
c o g n i t i v e c o m m u n i t y o f c o u r s e and m o r e o v e r d o e s n ' t e x i s t for a 
s i m i l a r l y p l a c e d a m o e b a . 
6 . 5 . 4 W i t h such a n o t i o n of e n v i r o n m e n t , w e can see w h a t is involved 
in the r e p u d i a t i o n of a b e l i e f (a set o f b e l i e f s - I w i l l say s o m e t h i n g 
a b o u t t h e o r i e s d i r e c t l y ) . T h e b a s i c s c h e m a , as P o p p e r has been 
s a y i n g f o r half a c e n t u r y , is this : 
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(1) A be l i eve s T 
(2) A be l i eve s T-^ 0 ( s t r ong l y ) 
(3) A p e r c e i v e s - 0 ( s t r ong l y ) 
A re jec t s T 
A can keep to T and d i sm i s s (2) or (3) ; 1 assume that in th i s 
case he d o e s n ' t . That i s , A has some j u s t i f i c a t i o n for accepting 
(T-?0) and ( - 0 ) . Th i s requ i re s , at l ea s t , that he has not made any 
i n f e r en t i a l b lunders in obta in ing (T 'O ) , nor any kind of perceptual 
blunder in ob ta in i ng ( -0 ) and any other observat ions underpinning (T-O) 
Observat ions w i l l gene ra l l y be of the cogn i t i ve environment, 
of course, that i s w i l l require a de sc r i p t i on in l ine with the 
v iewpoint of 6.5-3 rather than a Laplacean snapshot. These 
requirements seem both to bo i l down to the demand that the relevant 
c o gn i t i v e systems be funct ion ing proper ly . I have already sa id a 
l i t t l e of the cybernet ic nature of perceptional f unc t i on ing . What 
about in ference? 
My mention of inference in d i s c u s s i n g the add i t i on of b e l i e f s in 
6A has a l ready committed me to the view that the ba s i c i n fe rent i a l 
step i s a causal one. Th i s requ i res immediate q u a l i f i c a t i o n , however. 
One obv ious ob jec t i ve i s that inferences do not occur automat ica l l y , 
they requ i re e f f o r t - many people ' j u s t c a n ' t f o l l ow ' some arguments. 
Wel l , t h i s i s t rue, but i t i s a l s o true that some inference ^ 
occur au tomat i ca l l y , even unconsc ious l y ("Oh, I was assuming that 
because . . . " ) . Must we e xp l a i n the l a t t e r k ind of case in terms 
of some fa s twork ing , h i g h - e f f o r t shadow agent operat ing behind, 
but l i k e , con sc i ou snes s ? I f not, whatever exp lanat ion we propose 
u o 
must be c a u s a l . But then why not e x t end i t to the f i r s t k i n d o f 
c a s e , w i t h the f o l l o w i n g r i d e r : namely , ' u n c o n s c i o u s ' p r o c e s s e s o f 
i n f e r e n c e go on w i t h i n c y b e r n i s m s , wh i ch e x e r t v a r i o u s c o n f l i c t i n g 
k i n d s o f c o n t r o l o v e r them wh i ch i n t e r f e r e w i t h t h e i r ' a u t o m a t i c ' 
n a t u r e . For examp le , c y b e r n i s m s wh i ch r e g u l a t e the r e c o g n i t i o n 
( no t n e c e s s a r i l y c o n s c i o u s ) o f an i n f e r e n c e as b e i n g o f a known 
v a l i d f o rm; c y b e r n i s m s r e g u l a t i n g the a t t e n t i o n and hence ' e n e r g y ' 
o f the a g e n t towards o r away from v a r i o u s p o s s i b i l i t i e s ; and 
c y b e r n i s m s o f the k i n d i l l u s t r a t e d by the s i t u a t i o n we began t h i s 
s u b s e c t i o n c o n s i d e r i n g ; f o r the i n f e r e n c e s i n v o l v e d in A ' s r e j e c t i n g 
T, ( f rom T and T *0 to 0 ; f rom 0 and - 0 to r e j e c t i o n o f a p remi se ) 
a r e c l e a r l y s u b j e c t to c o n t r o l e x e r t e d by the b e l i e f s A has 
i n h i s p r e m i s e s : i f the l a t t e r a re s t r o n g enough, he w o n ' t b e l i e v e 
the i n f e r e n c e s v a l i d . And ye t the i n f e r e n c e s c l e a r l y e x e r t 
r e c i p r o c a l c o n t r o l on the se p r e m i s e s . N o r m a l l y , one a c c e p t s the 
r e s u l t s o f i n f e r e n c e , but no t a lway s : and Chapte r 3 a r gued tha t 
t h i s m i gh t be f o r good r e a s o n s o t h e r than c a u t i o n about m i s t a k e n 
i n f e r e n c e s - o n e ' s a c c e p t e d s e t o f v a l i d i n f e r e n c e s may need 
r e v i s i o n . So we see t h a t though i n f e r e n c e s are a r g u a b l y c a u s a l , 
they a r e l o c k e d i n t o feedback c y c l e s by the u n i t y and coherence 
o f the who le c o g n i t i v e a p p a r a t u s . 
How then s h o u l d we c h a r a c t e r i z e A a f t e r he i n f e r s f rom (1) (2) 
and (3 ) t h a t he i s c o n t r a d i c t i n g h i m s e l f ? i s u g g e s t t ha t t h i s 
i s a c a se j u s t l i k e a p h y s i o l o g i c a l c o n f l i c t - s a y between f o o d -
h a b i t s and o n e ' s h e a r t - s y s t e m . Someth ing may have to g i v e - though 
no t n e c e s s a r i l y , i f dea th s u p e r v e n e s some o t h e r way soon enough. 
S i m i l a r l y , one can l i v e w i t h c o n t r a d i c t i o n s by a t t e n d i n g to o t h e r 
t h i n g s ; but i f t h i s i s not p o s s i b l e t h r ough the u r gency o f a 
d e c i s i o n f o r some imminent a c t i o n p e r h a p s , then someth ing w i l l have 
to g i v e - one o f the r e g u l a t i n g c i r c u i t s c o n t r o l l i n g t h i s s e t o f 
c o g n i t i v e v e h i c l e s must b r e a k down. Somewhere o r o t h e r a r u l e 
must be abandoned o r a b e l i e f r e j e c t e d . Thus i s e l i m i n a t e d a 
c o g n i t i v e o r g a n i s m o f type A. N o t i c e t h a t t h i s i s a r e s p o n s e 
to the f l u c t u a t i o n s o f the o r g a n i s m ' s c o g n i t i v e e n v i r o n m e n t . Our 
nex t t a s k must be to c o n s i d e r s uch e v e n t s a t a p o p u l a t i o n l e ve l -
to c o n s i d e r the s e l e c t i o n phase per s e . 
6 . 6 S t a t i s t i c s o f r a t i o n a l s e l e c t i on 
I t may seem a b s u r d t o u se such a ph r a se as ' t h e s t a t i s t i c s o f 
r a t i o n a l s e l e c t i o n ' : how c o u l d the r a t i o n a l c o u r s e out o f a 
c o g n i t i v e c o n f l i c t such as t ha t o f 6 . 5 be found by c o u n t i n g head s ? 
But r e c a l l the p a r a l l e l c o m p l a i n t about b i o l o g i c a l c a s e s : how 
c o u l d the f i t t e r o r g a n i s m s be de te rm ined by c o u n t i n g s u r v i v o r s 
w i t h o u t c ommi t t i n g the a b s u r d i t y o f a r g u i n g in a c i r c l e ? In both 
c a s e s , t he re I s an e r r o r i n c o n f u s i n g the d e t e r m i n a t i o n o f the 
f i t t e r k i n d o f o r g a n i s m . I n the s e n s e what makes i t s o , w i t h the 
d e t e r m i n a t i o n o f w h i c h a r e the f i t t e r , i n the s en se o f how we 
f i n d o u t w h i c h they a r e . Our e s t i m a t e s o f the p r o b a b i l i t y 
d i s t r i b u t i o n s must be ba sed on what happens o f c o u r s e , but they 
a r e o n l y e s t i m a t e s . M o r e o v e r , in bo th k i n d s o f case i t i s not 
i m p o s s i b l e t o a r r i v e a t e s t i m a t e s o f an " i n t e r n a l " k i n d - f o r 
l e g s we can go some way on e n g i n e e r i n g c o n s i d e r a t i o n s , f o r t h e o r i e s 
we have c e r t a i n fo rma l t o o l s a v a i l a b l e . A l i t t l e more on t h i s in the 
nex t s u b s e c t i o n . 
As f o r s t a n d a r d e v o l u t i o n a r y e x p l a n a t i o n s , t h e r e a r e two s o u r c e s 
o f u n c e r t a i n t y b e a r i n g on the f u n c t i o n i n g o f some o r g a n i s m in i t s 
e n v i r o n m e n t . On the one hand the re i s the i m p r e c i s i o n a t t a c h i n g 
to the c h a r a c t e r i z a t i o n o f the o r g a n i s m ( j u s t what i s a h e a r t ? 
J u s t what do I b e l i e v e in the swan c a s e ? ) ; on the o t h e r , t he re i s 
the i n e v i t a b l e randomness o f the env i r onmen t - and in the ca se o f 
c o g n i t i v e c h a r a c t e r s s uch as t h e o r i e s t h i s i s e s p e c i a l l y e v i d e n t 
becau se we know t h a t ou r f a c t s a re a sample from the e n v i r o n m e n t , 
o f t e n o b t a i n e d by f o l l o w i n g some e x p l i c i t l y s t a t i s t i c a l p r o c e d u r e . 
Data may happen to f i t a f a l s e t h e o r y , weak o r g a n i s m s o f t e n get 
1ucky . 
Y e t , j u s t a s the s t a t i s t i c a l n a t u r e o f the d e s c r i p t i o n o f the 
s e l e c t i o n phase i s o n l y a p p a r e n t l y n e u t r a l to the u n d e r l y i n g 
c a u s e s o f why o r g a n i s m A s u r v i v e s and o r g a n i s m B d o e s n ' t , b e i n g 
compounded f rom the i n d i v i d u a l " f u n c t i o n a l i t i e s " , j u s t s o does 
a p o p u l a t i o n a l and hence s t a t i s t i c a l a ccoun t o f t heo r y s e l e c t i o n 
o n l y a p p a r e n t l y i g n o r e the o b j e c t r e l a t i v e m e r i t s o f d i f f e r e n t 
t h e o r i e s . But s i n c e we have no i ndependent a c c e s s to the t r u t h , 
we can h a r d l y i n c l u d e t h a t as a d e t e r m i n a n t except v i a the impact 
o f the e n v i r o n m e n t on i n d i v i d u a l s h o l d i n g t h e o r i e s . 
6 . 7 The C y b e r n e t i c C o n t e n t Of T h e o r i e s 
An o r g a n i s m b e l i e v i n g b e t t e r t h e o r i e s than ano the r can e x e r t c o n t r o l 
as a r e s u l t , in the f o l l o w i n g way. C o n s i d e r A , who i s in a quandary 
(a c o n f l i c t o f r u l e s ) ^ i f he makes the i n f e r e n c e from ( l ) - (3) 
to ( A ) . Now a l t h o u g h no - one can f o r c e A to draw the c o n c l u s i o n i f he 
f e e l s i t u n c o n g e n i a l (wh i ch i s why i t i s o f t e n d e n i e d t h a t 
i n f e r e n c e i s a c a u s a l p r o c e s s ) , becau se A c o n t r o l s the f u n c t i o n i n g 
o f t h a t c o g n i t i v e v e h i c l e w i t h o t h e r s - a common r u s e i s to r e f u s e 
3 . c f . Hambl in (QLR) 
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to t h i n k about ( l ) - (3) by f o c u s s i n g a t t e n t i o n e l sewhere -
n e v e r t h e l e s s someone who has been th rough t h i s and r ep l aced 
T by T>'- wh i ch has not t h i s c o n f l i c t i n g consequence can 
p r e s e n t the f a l s i t y o f T to A w i t h o u t A be i ng ab le to r e s i s t 
( r a t i o n a l l y ) - f o r r e s i s t a n c e by A w i l l e l i c i t the c o n t r a d i c t i o n 
he w i s h e s to a v o i d . 
T h i s i s a r e f l e c t i o n a t the o r g an i sm leve l o f the r e l a t i o n 
between t h e o r i e s v a g u e l y r e f e r r e d to as " g r e a t e r c o n t e n t " . 
My s p e c i f i c s u g g e s t i o n f o r do ing someth ing about the n o t o r i o u s l y 
d i f f i c u l t concept o f con tent i s that a c y b e r n e t i c approach be 
t a ken . A smal l s t a r t in t h i s d i r e c t i o n has a l r e a d y been taken 
by J . Greeno In Salmon ^ , who has attempted to d e f i n e the 
i n f o r m a t i o n t r a n s m i t t e d by a t heo r y . What i s needed in our 
c o n t e x t i s some measure o f the r e l a t i v e I n f o r m a t i o n o f one 
t heo r y w i t h r e s p e c t to a n o t h e r . 
6 . 8 The E v o l u t i o n Of R a t i o n a l L i f e 
I t s h o u l d be appa ren t that the r a t i o n a l i t y o f a g i v e n o r g an i sm 
i s h a r d l y l o c a t a b l e , but i f we I n s i s t on t h i s then we might 
i d e n t i f y i t w i t h the h i g h e s t l e ve l o f c o n t r o l in i t s c o g n i t i v e 
h i e r a r c h y . So f o r any g i v e n o r g a n i s m my v iew l o o k s q u i t e 
l i k e the c l a s s i c a l v iew : the ' r e a s o n ' i s a s e t o f r u l e s 
c o n t r o l l i n g i t s c o g n i t i v e o p e r a t i o n s whose no rmat i ve f o r c e 
a r i s e s o u t s i d e the o r g a n i s m . But from o r g a n i s m to o r g a n i s m 
what i t i s e x a c t l y w i l l v a r y ; n e v e r t h e l e s s not in an a r b i t r a r y 
o r unconnec ted way. 
At e v e r y l e v e l I n an o r g a n i s m c o n t r o l h i e r a r c h y t he re i s i n t e r p l a y 
~ Sa lmon, (SRSE) ~ ' 
c f . a l s o H i n t i k k a and Suppes ( l l ) , 
e s p e c i a l l y P l e t a r l n e n ' s a r t i c l e 
between the r u l i n g and the r u l e d c o g n i t i v e v e h i c l e s , as we 
saw f o r the u n f o r t u n a t e A . 
In j u d g i n g o f f a c t s we u se t h e o r i e s ; but in j u d g i n g o f t h e o r i e s 
we u se f a c t s . We a l s o u se h i g h e r r u l e s , m e t h o d o l o g i c a l ones 
and l o g i c a l o n e s . And i n p a r a l l e l f a s h i o n we judge them by the 
t h e o r i e s and f a c t s they p l a s t i c a l l y c o n t r o l . When r e v i s i o n s 
a t the h i g h e s t l e v e l a r e p r e c i p i t a t e d by the e lement s o f lower 
o n e s , the new r a t i o n a l i t y can be e s t a b l i s h e d o n l y by i t s s u c c e s s 
in i n f o r m i n g o t h e r o r g a n i s m s . 
1^5 
I s h a l l d raw some o f t h e themes o f t h i s e s s a y t o g e t h e r by 
d i s c u s s i n g two q u i t e d i f f e r e n t t h i n g s on w h i c h an e v o l u t i o n a r y 
p e r s p e c t i v e t h r o w s some l i g h t . The f i r s t i s W i t t g e n s t e i n ' s 
f amous and w i d e l y a p p l a u d e d ' f a m i l y r e s e m b l a n c e ' l i n e o f a t t a c k 
on A u g u s t i n i a n s e m a n t i c s . T h i s i d e a i s " e x p l a i n e d " i n the 
I n v e s t i g a t i o n s , u s i n g t h e c o n c e p t o f a game a s an e xamp le : no 
r u l e , o r a n y o t h e r f e a t u r e common to a l l games can be f o u n d , 
s a y s W i t t g e n s t e i n , y e t any p a r t i c u l a r game can be c o n n e c t e d t o 
some o t h e r s t h r o u g h s h a r i n g some common f e a t u r e s . To i l l u m i n a t e 
how t h i s i s , he s u g g e s t s t h a t i t i s l i k e the r e s e m b l a n c e s 
i n a f a m i 1 y : 
" f o r the v a r i o u s r e s e m b l a n c e s between members o f a 
f a m i l y : b u i l d , f e a t u r e s , c o l o u r o f e y e s , g a i t , 
t e m p e r a m e n t , e t c . , e t c . , o v e r l a p and c r i s s - c r o s s i n 
the same w a y . " 5 
I t h i n k t h a t when W i t t g e n s t e i n g o e s on to d e r i d e the s u g g e s t i o n 
t h a t t h e r e i s s o m e t h i n g common to a l l g ames , he g o e s t oo f a r . 
Not t h a t t h e r e i s s o m e t h i n g common t o a l l games p e r h a p s , b u t he 
i s i n d a n g e r o f d e s t r o y i n g h i s w h o l e m e t a p h o r h e r e . F o r a f a m i l y 
s h a r e s a common p r o p e r t y i n the s t r i c t e s t m a t e r i a l s e n s e : any 
f a m i l y , h o w e v e r e x t e n d e d , s h a r e s a common a n c e s t o r , and c o n s e q u e n t l y 
g e n e t i c m a t e r i a l w h i c h i s s h a r e d by p a r t o f t he f a m i l y d e r i v e s 
f r o m a c e r t a i n g e n o t y p e w h i c h i s a l s o a n c e s t r a l t o t h e a l t e r n a t i v e 
m a t e r i a l i n t h e r e s t o f the f a m i l y . The many o t h e r g e n e t i c i n p u t s 
c h a n g e and d i s t o r t t h e e x p r e s s i o n i n d i f f e r e n t c a s e s . T h i s f a c t , 
t h a t t he c o m p l e x p a t t e r n o f o v e r l a p p i n g s i m i l a r i t i e s i s the r e s u l t 
o f a c a u s a l t r e e , d i s t i n g u i s h e s the r e s e m b l a n c e i n a f a m i l y f r o m 
t h e s i m i l a r i t i e s t h a t m i g h t be p o i n t e d o u t i n a s e t o f r o c k s . 
5 . W i t t g e n s t e i n , ( P l ) , I 6 7 . 
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(These two c o n t a i n f e r r o u s o x i d e ; t ho se t h r ee copper s u l p h a t e ; 
e t c . ) I t i s t h i s k now ledge , even I n the p r e - t h e o r l z e d form 
w h i c h we a l l have abou t human g e n e r a t i o n , w h i c h makes 
W i t t g e n s t e i n ' s metaphor I l l u m i n a t i n g . But in consequence I t 
commits us to e x p e c t i n g j u s t s uch an e t i o l o g i c a l a s p e c t I n 
s e m a n t i c s . R a t h e r than s i m p l y draw c o n n e c t i o n s between 
g r i d i r o n and rugby I n r e s p e c t o f s h a r e d r u l e s , we must a l s o 
pay a t t e n t i o n t o common p r e c u r s o r s o f bo th games i n , s a y , 
E l i z a b e t h a n E n g l a n d . J u s t such a h i s t o r i c a l common a n c e s t r y 
I s what makes u n o b j e c t i o n a b l e the e x t e n s i o n s o f the r e f e r e n c e 
o f the term ' game ' w h i c h have o c c u r r e d s i n c e 1700. You cannot 
t a ck on a n y t h i n g wh i ch s h a r e s a s i m i l a r i t y w i t h a game and 
c a l l i t a game : I f some l i t u r g i c a l development r e q u i r e d tha t 
in a c e r t a i n s e r v i c e b i s h o p s s h o u l d move o n l y d i a g o n a l l y , 
we s h o u l d no t be tempted by the s i m i l a r i t y w i t h che s s to dub 
t h i s ceremony a game. 
I am s u g g e s t i n g t h a t we take W i t t g e n s t e i n ' s metaphor s e r i o u s l y 
a s s e m a n t i c s ; and some p h i l o s o p h e r s a re o f c o u r s e w o r k i n g on 
s uch a c a u s a l t h e o r y o f mean ing . 
T h i s e s s a y i s a l r e a d y long enough and an extended p i e c e o f p h i l o s o p h i c a l 
h i s t o r y i s not the way to f i n i s h ; but some b r i e f remarks about a 
p a r t i c u l a r c a s e may make more c o n c r e t e the k i n d of p e r s p e c t i v e whose 
a d o p t i o n I am a d v o c a t i n g . C o n s i d e r as an example o f s c i e n t i f i c 
p r o g r e s s the advent o f D a r w i n i s m i t s e l f . I t h i n k one can see t h a t 
a d e t a i l e d c o n s i d e r a t i o n would p r o v i d e an example of e v o l u t i o n a r y 
e p i s t e m o l o g y , and e v e n , I s u g g e s t somewhat t e n t a t i v e l y , of e v o l u t i o n a r y 
r a t i o n a l i t y . 
By the t ime t h a t the j o i n t D a r w i n / W a l l a c e paper on n a t u r a l s e l e c t i o n 
was p r e s e n t e d , t h e r e had been f o r a long time two subpopu1 a t ions of 
c o g n i t i v e o r g a n i s m s , namely those who d i d and those who d i d not 
a c c e p t the d o c t r i n e o f the I m m u t a b i l i t y of s p e c i e s ( a s , a l l e g e d l y , 
l a i d down in the B i b l e ) . U n t i l I858 though, n e i t h e r group seems 
to have had a g r e a t s e l e c t i v e advantage over the o t h e r . But s i n c e 
t h a t t i m e , t h e r e has been a d r a m a t i c change In the p o p u l a t i o n s 
w i t h t h e s e t r a i t s . What I s i t about the theory t h a t e n a b l e s t h i s 
to happen? 
I t h i n k the answer to t h i s q u e s t i o n i s t h a t i t e n a b l e d the nexus of 
i d e a s we may I n d i c a t e by the s l o g a n " l i k e begets l i k e " to be 
t h e o r e t i c a l l y c o r r e c t e d , j u s t as Newton's theory d i d K e p l e r ' s . 
( L i k e b e g e t s l i k e i s a p p r o x i m a t e l y t r u e ) . And t h i s in t u r n e n a b l e d 
those who r e v i s e d t h e i r b e l i e f system to i n c l u d e the t h e o r y to 
e x e r t c o n t r o l o v e r those who d i d n ' t , in j u s t the way I n d i c a t e d in 
s e c t i o n 6 . 7 - as the h i s t o r i c a l r e c o r d shows by a c o n s i d e r a t i o n 
o f the q u a l i t y o f the debates about the t h e o r y . J u s t t h i s c o n t r o l 
e x p l a i n s why the d i f f e r e n t i a l in r e p r o d u c t i o n r a t e s became so 
marked : the c r e a t i o n i s t s c o n v i n c e d fewer and fewer of the uncommitted, 
and even l o s t many p r e v i o u s a d h e r e n t s , j u s t because the t h e o r y e n a b l e s 
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o n e to a v o i d t h e k i n d o f r e d u c t i o a d a b s u r d i u m to w h i c h P h i l i p 
G o s s e w a s d r i v e n ^ in O m p h a l o s in s u g g e s t i n g t h a t G o d c r e a t e d the 
w o r l d f o s s i1s a n d a 1 1 to t e s t o u r f a i t h . T h e t e n s i o n b e t w e e n 
t h i s e s c a p e f r o m t h r e a t e n i n g c o n t r a d i c t i o n s b e t w e e n the a p p a r e n t 
a g e o f t h e e a r t h a n d c r e a t i o n i s t t h e o r y c a n n o t e a s i l y r e s i s t 
the s n e a k i n g f e e l i n g t h a t s u c h a G o d is j u s t too p e t t y f o r b e l i e f . 
(Put less e m o t i o n a l l y , the m o v e s e e m s e n o r m o u s l y ad h o c . ) It 
w o u l d b e v a l u a b l e to i n v e s t i g a t e to w h a t e x t e n t a n d the w a y s in 
w h i c h the e n o r m o u s p u b l i c d e b a t e a b o u t D a r w i n i s m w a s d e t e r m i n e d 
by t h e a c t u a l t h e s e s o f t h e t h e o r y . 
O n e p a r t i c u l a r a s p e c t o f t h i s p a r t i c u l a r p a s s a g e of e p I s t e m o l o g i c a 1 
e v o l u t i o n is o f s p e c i a l i n t e r e s t h e r e . A l t h o u g h a n y i m p r o v e m e n t 
in t h e o r y m u s t b e r e g a r d e d as p a r t o f the e v o l u t i o n o f r a t i o n a l i t y -
f o r it i m p r o v e s the c a p a c i t i e s f o r r e a s o n i n g w e h a v e , as f o r e x a m p l e 
in the D a r w i n i a n c a s e j u s t c i t e d - m o s t such a 'vances do n o t i n v o l v e 
a n y c h a n g e in r a t i o n a l i t y c o n c e i v e d f r o m the n a r r o w e s t p o i n t of 
v i e w - as the h i g h e s t l e v e l o f c o n t r o l o f the c o g n i t i v e s y s t e m , 
m u c h o f w h i c h is l o g i c a l . I a r g u e d in c h a p t e r t h r e e t h a t l o g i c a l 
r e v i s i o n m a y w e l l s o m e t i m e s b e r a t i o n a l , b u t I c o u l d h a r d l y 
p r e t e n d t h a t it w a s v e r y f r e q u e n t . The c o n t i n u a n c e o f w o r k o n 
e v o l u t i o n t h e o r y m a y n e v e r t h e l e s s , i n d e e d I t h i n k w i l l , lead to 
a n e e d f o r l o g i c a l r e v i s i o n . T h e r e a s o n f o r t h i s is the i n e l u c t a b l e 
v a g u e n e s s o f p r e d i c a t e s w h i c h a r e n e e d e d in d i s c u s s i n g l i f e , as 
c o n t r a s t e d w i t h t h o s e w h i c h p h y s i c a l s c i e n c e a d o p t s , w h i c h are 
F r e g e a n . A d i s c u s s i o n o f t h e l o g i c a l p r o b l e m I a m r e f e r r i n g to is 
b e g u n in M i c h a e l D u m m e t t ' s a r t i c l e o n w h a t h e c a l l s W a n g ' s p a r a d o x . 
6 . c f . G o s s e , (0) p . 6 1 
He c o n s i d e r s the i n f e r e n c e 
1) 0 i s a sma l1 number 
2) i f n i s a sma l l number, s o i s n + 1 
so 3) a l l numbers a r e sma l l 
The t r o u b l e he re i s t ha t the p r e m i s s e s seem t r u e , and the c o n c l u s i o n 
f a l s e : y e t the i n f e r e n c e i s i n a c c o r d w i t h mathemat ica l i n d u c t i o n . 
" S m a l l " i s an a n t h r o p o c e n t r i c term, and here i s the problem In 
t h i s e xamp le . But c o n s i d e r t h i s p a r a l l e l ca se : l e t S (K ) mean 
" t h e Kth m a t r i a l a n c e s t o r o f Coleman was human" 
(where K = 1 r e f e r s to my mothe r , K = 2 her mother and so on . 
K = 0 g i v e s me) . 
Then we have 
1) S (0) ( I am human) 
2) i f S ( K ) then S ( K + 1 ) (human i t y cannot have appeared from 
one g e n e r a t i o n to ano the r ) 
yet 3) f o r a l 1 K, S ( K ) 
must be f a l s e , . i f e v o l u t i o n i s t r u e ! 
T h i s i s no t the p l a c e to d i s c u s s the v a r i o u s k i n d s o f s u g g e s t i o n 
b e i n g made in r e c e n t l i t e r a t u r e about how to deal w i t h v a g u e n e s s , 
and what i n p a r t i c u l a r to do about t h i s k i n d o f i n f e r e n c e . Such 
c o n s i d e r a t i o n s have a l r e a d y reached tex t books o f l o g i c ( c f Qu ine , 
Me thods o f L o g i c , 3 r d e d i t i o n , p . v i - G e a c h ' s c o r r e c t i o n r e s t s on 
the i n v a l i d i t y o f an i n f e r e n c e l i k e the above , f o r 
(x ) 0/) (y i s the mother o f x) 
i s f a l s e . ) Whatever t u r n s ou t to be the b e s t c o u r s e , wh i ch may we l l 
be , a s i n o t h e r s uch c a s e s , to keep a l l o p t i o n s open, such deve lopment 
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must be coun ted as a r e f i n e m e n t o f o u r c a p a c i t i e s f o r f a r - r e a c h i n g 
but u n o b j e c t i o n a b l e r e a s o n i n g : a f u r t h e r a d a p t a t i o n o f o u r 
r a t i o n a l i t y to i t s e n v i r o n m e n t . 
W i th t h e s e b r i e f i n d i c a t i o n s o f the k i n d o f l a r g e r p r o j e c t to 
w h i c h t h i s e s s a y , I t h i n k , p o i n t s , 1 he re c o n c l u d e . 
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